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Major fieldwork for this soil survey was done in the period 1957-68. Soil names and
descriptions were approved in 1969. Unless otherwise indicated, statements in the
publication refer to conditions in the survey area in 1957-68. This survey was made
cooperatively by the Soil Conservation Service and the Arizona Agricultural Experiment
Station. It is part of the technical assistance furnished to the East Maricopa and the
Florence-Coolidge Natural Resources Conservation Districts.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or can be purchased, on individual order, from the Cartographic
Division, Soil Conservation Service, USDA, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of the Eastern

Maricopa and Northern Pinal Counties
Area contains information that can be
applied in managing farms and ranches;
in selecting sites for roads, ponds, recrea-
tion areas, buildings, or other structures;
and in judging the suitability of tracts of
land for farming, industry, or recreation.

Liocating Soils

All the soils of this survey area are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number on the Index to
Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all of the soils of the survey area in alpha-
betic order by map symbol. It also shows
the page where each kind of soil is de-
seribed and also the page for the capability
unit in which the soil has been placed.

Individual colored maps showing the
relative suitability or limitation of soils

for many specific purposes can be devel-
oped by using the soil map and the infor-
mation in the text. Translucent material
can be used as an overlay over the soil map
and colored to show soils that have the
same limitation or suitability. For exam-
Ele, soils that have a slight limitation can

colored green, those with a moderate
limitation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the section “Management for Crops
and Pasture.”

E'ngineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Games managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and Classifi-
cation of the Soils.”

Newcomers in the survey area may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be inter-
ested in the section “General Nature of the
Area” and in the information about the
survey area given at the beginning of the
publication.
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Figure 1.—Location of the Eastern Maricopa and Northern Pinal
Counties Area in Arizona.

ITIE EASTERN MARICOPA AND NORTHERN
PINAL COUNTIES AREA is located in the south-
eastern part of Maricopa County and in the north-central
part of Pinal County (fig. 1). It has a land area of 347,925
acres of which 283,925 acres is in Maricopa County and
64,000 acres is in Pinal County. Within the survey area
are soils on flood plains, soils on alluvial fans and ter-
YMarviy Barxey, Lupexe Camrepern, Karn Doxarpson, EArL

JENsSEN, JouN SAUNDERS, SHeErRMON Stock, and IPar Triep, Soil
Conservation Service, assisted with mapping of the survey area.

races along the Salt River and the Queen Creek Wash,
and soils on mountains and on alluvial fans that extend
outward from these mountains.

The Salt River flows through the northern part of the
survey area and through the city of Tempe. The Queen
Creek Wash originally traversed the southern part of the
survey area, but was later diverted to the south, onto the
Gila River Indian Reservation just west of the San Tan
Mountains.

The western boundary of the survey area is 16th Street,
in the city of Phoenix. According to the Gila and Salt
River meridian and base line, this boundary is the center-
line of R. 3 I£. It extends from the south side of T. 1 S. to
a point 1 mile north of the south side of T. 3 N. From its
western boundary, the survey area extends southeastward
through the cities of Tempe, Mesa, and Chandler; through
the town of Gilbert; and through the communities of
Higley, Chandler Heights, and Queen Creek. The south-
eastern corner of the survey area is in Pinal County. It is
on the south side and 1 mile east of the centerline of T. 3 S.,
R. 9 E. Most places in the survey area have an elevation
of between 1,075 and 1,800 feet, but the elevation on some
of the mountains is as much as 3,500 feet.

About 60 percent of the survey area is irrigated and is
used to grow row crops, hay ecrops, citrus, and grapes.
Cotton is the most extensively grown cash crop. The rest
of the survey area is occupied by eities and towns, moun-
tains, and miscellaneous land types that are not suitable
for ecrops and that have little value as range. Most of the
cultivated areas are on flood plains, alluvial fans, and
terraces of the Salt River and the Queen Creek Wash.

The economy of the survey area is based mainly on
farming and on diverse kinds of manufacturing.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Eastern Maricopa and Northern Pinal Coun-
ties Area, where they are located, and how they can be
used. They went into the survey area knowing they like-
ly would find many soils they had already seen and
perhaps some they had not. They observed steepness,
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2 SOIL SURVEY

length, and shape of slopes; kinds of native plants or
crops: kinds of rock: and many facts about the soils.
They dug many holes to expose soil profiles. A profile is
the sequence of natural layers. or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by plant
roots,

The soil scientists made comparisons among the profiles
they studied, and they compared these pr ofiles with those
in other survey areas of Arizona and adjoining States.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and the soil
phase ave the categories of soil classification most nsed in
a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Kach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Laveen and
Avondale, for example, are the names of two soil ser ies.
Al the soils in the United States having the same series
name are essentially alike in those characteristies that
affect their behavior in the undisturbed landseape.

Soils of one series can differ in texture of the surface
layer and in slope. stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Laveen loam, 0 to 1 percent slopes,
and TLaveen loam, 1 to 3 percent slopes, are two phases
within the Laveen series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show brushlands, buildings, field borders,
trees, and other details that help in drawing boundaries
accurately. The soil map at the back of this publication
was prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a mapping
unit is nearly uqnmtlvnt to a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some other
kind that have been seen within an area that is domi-
nantly of a recognized soil phase.

In most areas surveyed, there are places where the soil
material is so rocky, so shallow, so severely eroded, or
so variable that it has not been elassified by soil series.
These places are shown on the soil map and are described
in the survey, but they are called land types and are
given deseriptive names. Rock land is a land type in the
Fastern Maricopa and Northern Pinal Counties Area.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements and for
engineering tests, Laboratory data from the same kinds
of soil in other places are also assembled. Data on yields
of crops under defined practices are assembled from farm

records and from field or plot experiments on the same
kind of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how soils behave when used as a
growing medium for native and cultivated plants and as
material for structures. foundations for structures, or
covering for structures. Theyv relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to slow permeability or
a high water table. They see that streets, road pavements,
and foundations for houses erack on a given kind of soil,
and they relate this failure to a high shrink-swell poten-
tial. Thus, they use observation and knowledge of soil
properties, together with available research data, to pre-
dict the limitations or suitability of a soil for present and
potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey arvea, the soil seientists sef
up trial groups of soils. They test these groups by further
study and by consultation with farmers, agronomists,
engineers, and others. They then adjust the groups ac-
cording to the results of their study and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under cur-
rent methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color. the soil associations in the Eastern Maricopa
and Northern Pinal Counties Area. A soil association is
a landscape that has a distinetive proportional pattern
of soils. It normally consists of one or more major soils
and at least one minor soil, and it is named for the major
soils. The soils in one association may occur in another,
but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in the Area, who
want to compare different parts of the Area, or who
want to know the location of large tracts that are suitable
for a certain kind of land use. Such a map is a useful
general guide in managing a watershed, a wooded tract,
or a wildlife area, or in planning engineering works,
recreational facilities, and community developments. Tt
is not a suitable map for planning the management of a
farm or field, or for selecting the exact location of a
road, building, or similar structure. because the soils in
any one association ordinarily differ in slope, depth,
stoniness, drainage, and other characteristies that affect
their management.

The soil associations in the KEastern Maricopa and
Northern Pinal Counties Area are described in the fol-
lowing pages. The general location of the associations 1s
shown in ficure 2. The terms for texture used in the
descriptive title for several of the associations apply to
the surface layer. For example, in the descriptive title
for association 2, the words “sandy loams and gravelly
sandy loams” refer to texture of the surface layer.
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Figure 2.—

1. Rock Land Association

Rocl: outcrop and wvery shallow to shallow, strongly
sloping to wvery steep gravelly sandy loams to wvery
gravelly clay loams on mowntains and buttes

This association consists mainly of strongly sloping to
very steep areas of rock outerop and of grav 0]1\ soils that
are shallow or very shallow over roc I\ It is mainly on
the sides of mountains, on the foot slopes of mountains,
and on buttes and ]ﬂlu‘u The mountains and buttes are
made up mainly of "’I.l]lih‘.‘ schist, andesite, and con-
glomerate. The areas are dissected by deep (lldllhl;_"(‘\\'l\‘a‘
in_which runoff is rapid and active geologic erosion is
taking place. Vegetation is crtnborvhush, palo verde,
cactus, forbs, and annual grasses. Illevations l-ango from
L100 to 3,500 feet. Average annual rainfall is 7 to 10
inches, the average annual soil temperature is :)" to
74° F.. and the frost-free period is 200 to 300 days.
This association occupies about 10 percent of the sur-
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Pattern of soil associations in the survey area.

vey area. About 70 percent of it is Rock land, 15 percent
is Rough broken land. 10 pereent is Cavelt soils, and 5
percent is Pinamt soils,

From 50 to 70 percent of the Rock land part of this
association is rock outerops. Between the rock outcrops
are areas of soils that are very shallow or shallow (3 to
20 inches thick) over bedrock, and areas of gravelly and
of very ;:m\oll\ soils that have a texture of ‘-‘llltl\ loam,
loam, and clay loam. In some places these shallow soils
have a thin subsoil horizon. In others this horizon is
absent.

Areas of this association in the San Tan Mountains
provide grazing for short periods after rains in summer
and in winter. They have little value for use as range,
however, because of the small amount of rainfall and tho
shortage of storage water for animals. Beeause runoff is
rapid, little of the water from rainfall is added to the
water supply of the area, but flooding is a moderate
hazard in lower lying areas,
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Some arcas of this association, mainly near Phoenix
Mountains, are nsed as sites for homes. Others are used
for city parks, bridle trails. and a golf course. One area
is also nsed as a proving ground for large earthmoving
equipment.

2. Antho-Valencia Association

Well-drained, nearly level to gently sloping sandy loams
and gravelly sandy loams on alluvial fans

This association consists of deep, nearly level and gent-
ly sloping soils on alluvial fans. These soils have slopes
of 0 to 3 percent. They formed in mixed alluvium derived
from a mixture of acidic and basic rocks. In areas not
cultivated, the vegetation is ercosotebush. mesquite, palo
verde, bur-sage, mvtus, annual grasses, and weeds. Fle-

vations range from 1,100 to 1,700 feet. Average annual
rainfall is 6 to 8 inches, the average annual soil tem-
perature is 72° to 74° F., and the frost-free season is 240
to 300 days.

This association occupies about 11 percent of the sur-
vey area. About 55 percent of it is Antho soils, 20 pereent
is Valeneia soils, and 25 percent is minor soils. The minor
soils are mainly those of the Tremant, Pinamt, Cavelt,
and Rillito series and areas of Gravelly alluvial land,
Roclk land, and Rough broken land.

Antho soils are light-brown or brown sandy loam or
aravelly sandy loam to a depth of 40 inches or more. In
more than half of their acreage, the soil material below
a depth of about 40 inches is light reddish-brown heavy
loam. Valencia soils have a surface Jayer of brown light
sandy loam or sandy loam. Their underlying material is
brown light sandy loam or sandy loam in the upper part,
light mdd:qh brown sandy (h\ Toam in the middle part,
and light-brown sandy loam in the lower part.

In about half of this association, the soils are irrigated
and are used for the commonly grown cultivated crops.
Antho soils in the San Tan Mountains are used for range
for short periods after rains in summer and in winter.
Areas of Antho soils northeast of Mesa and at Chandler
Heights are used as sites for homes. The community of
Guadalupe is located on Valencia soils. Some soils of
this association are also a source of material for sub-
grade and road fill.

3. Laveen Association

Well-drained, nearly level to gently sloping, calcareous
loams and gravelly sandy loams on alluvial fans and
terraces

This association consists of well-drained, deep soils on
old alluvial fans and terraces. These soils have slopes of
0 to 3 percent. They formed in mixed alluvinm derived
from many different acidie and basie rocks. The vegeta-
tion is ereosotebush, mesquite, palo verde, cactus, sage-
brush, and annual grasses. Elevations range from 1,100
to 1.700 feet. Average annnal rainfall is 6 to 8 inches,
the average annual soil temperature is 72° to 74° F., and
the frost-free period is 240 to 300 days.

This association occupies about 15 percent of the sur-
vey area. About 85 percent of it is Laveen soils, and about
15 percent is Rillito, Pinal, Pinal moderately deep vari-
ant, Contine, Mohall, and Avondale soils.

Laveen soils have a surface layer of brown loam or
clay loam. Below the surface layer and extending to a
depth of 60 inches or more is light-brown loam that is
more than 15 percent lime,

Areas of Laveen soils that have slopes of less than 1
percent are generally used to grow the irrigated crops
produced in this association. The Laveen soils have little
value for use as range. Where they oceur on fans near
the San Tan Mountains, however, they are used as range
for short periods after rains in summer and in winter,

Golf courses, baseball fields, and the major part of the
city of Mesa are within this association.

4. Mohall-Contine Association

Well-drained, nearly level loams, clay loams, and sandy
clay loams on old alluvial fans

This association consists of well-drained, deep soils on
old alluvial fans, These soils have slopes of 0 to 1 percent.
They formed in mixed alluvium derived from a mixture
of acidic and basic rocks. In areas not cultivated, the
vegetation consists of creosotebush, mesquite, saltbush,
cactus, annual grasses, and weeds. Elevations range from
1,100 to 1,700 feet. Average annual rainfall is 6 to 8
inches, the average annual soil temperature is 72° to
74° ., and the frost-free period is 240 to 300 days.

This association occupies about 29 pereent of the sur-
vey area. About 55 percent of it is Mohall soils, 35 per-
cent is Clontine soils, and about 10 percent is Vecont,
Antho, Laveen, and Estrella soils.

Mohall soils have a surface layer of light-brown loam
or sandy loam, a subsoil of reddish-brown to brown light
clay loam or sandy clay loam, and underlying material
of brown loam that extends to a depth of 60 inches or
more. Contine soils have a surface layer of brown clay
loam, a subsoil of reddish-brown hm\_\ clay loam or
clay, and underlying material of light reddish-brown
heavy loam or clay loam that also extends to a depth of
60 inches or more. In both the Mohall and Contine soils,
caleium carbonate has acenmulated in the underlying
material in most places.

Soils of this association are used for most of the irri-

eoated crops tmnln{m]\ orown in the survey area. After
rains in summer and in winter, some areas of these soils
in the desert provide grazing for short periods.

Homes are located on some areas of these soils. The
town of Gilbert and parts of the city of Chandler are
located on Contine soils, The rest of the city of Chandler
is on Mohall soils.

5. Gilman-Estrella-Avondale Association

Well-drained, nearly level loams and clay loams on
alluvial fans and flood plains

This association consists of deep, nearly level soils on
alluvial fans and flood plains of the Queen Creek Wash
and the Salt River. These soils have slopes of 0 to 1
percent. The_y formed in mixed alluvium derived from
many different kinds of acidie and basie rocks. In areas
not cultivated, the vegetation is ercosotebush. mesqnite,
saltbush, cactus, annual grasses, and weeds. Elevations
range from 1,075 to 1,600 feet. The average annual rain-
fall is 6 to 8 inches, the average annual soil temperature
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is 72° to T4° F., and the frost-free period is 240 to 300
days.

This soil association oceupies about 33 percent of the
survey area. About 65 percent of it is Gilman soils, 15
pereent is Estrella soils, and 10 percent is Avondale soils.
The remaining 10 percent is Vint, Trix. Antho. Pimer,
Carrizo, Glenbar, Agualt, Cashion, and Pinamt soils.

Gilman soils have a surface laver of pale-brown loam.
The underlying material is mostly light vellowish-brown
loam, but it contains thin layers of “other material.
Estrella soils have a surface layer of light-brown loam
over underlying material of light reddish-brown or red-
dish-brown clay loam. Avondale soils have a surface layer
of brown clay loam over brown or light-brown loam and
very fine sandy loam. The underlying material of all of
these soils extends to a depth of 60 inches or more.

Soils of this association are used for most of the
irrigated crops commonly grown in the survey area. In
addition, the Gilman soils are used for grazing for short
periods after rains in summer and in winter.

Within the city of Phoenix. a city park is located on
Avondale soils. Near the cities of Mesa, Tempe, and
Phoenix, all of these soils are used as sites for homes,

6. Alluvial Land Association

Ewcessively drained wvery gravelly sand alluvium in
stream channels and on adjacent lowlands

This association is mainly Alluvial land, a deep very
gravelly sand consisting of mixed alluvium derived from
many different kinds of rocks. Slope is less than 1 per-
cent, and the surface is slightly hummocky. Some areas
of this association in the basin of the Salt River are more
than a mile wide. Others, along the side drainageways
that lead to the Salt River, are long and narrow. Ocea-
sionally, a shifting stream channel or the action of wind
changes the location and position of some of the alluvial
material. The main water channels are generally bare,
but the vegetation in other areas is mainly creosotebush,
mesquite, annnal grasses, and weeds. Elevations range
from 1.075 to 1,600 feet. The average annual rainfall is
6 to 8 inches, the average annual soil temperature is 72°
to 74° F., and the frost-free period is 240 to 300 days.

This association ocenpies about 2 percent of the survey
area. About 90 percent of it is Alluvial land. and the rest
is Carrizo, Agualt, Gilman, and Vint soils,

Alluvial land is not suitable for farming, but it is
used as a source of sand and gravel, Near Phoenix and
Tempe, it is used as sites for industries and homes, In
those places some protection from flooding is provided
by dikes, levees, and reservoirs.

Descriptions of the Soils

This section deseribes the soil series and mapping units
in the Eastern Maricopa and Northern Pinal Counties
Area. Each soil series is deseribed in considerable detail,
and then, briefly. each mapping unit in that series. Un.
less it is specifically mentioned otherwise. it is to be
assumed that what is stated about the soil series holds
true for the mapping units in that series. Thus. to get full
information about any one mapping unit, it is necessary

to read both the description of the mapping unit and the
description of the soil series to which it belongs. )

An important part of the description of cach soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the lay-
man. The second, detailed and in technieal terms. is for
scientists, engineers, and others who need to make thor-
ough and precise studies of soils. All color and con-
sistency terms are for dry soils unless otherwise stated.
Statements about depth of root penetration refer to the
effective depth to which roots can penetrate to obtain
moisture and plant nutrients.

As mentioned in the section “Iow This Survey Was
Made,” not all mapping units are members of a soil
series. Rock land and Rough broken land. for example,
do not belong to a soil series, but nevertheless, they are
listed in alphabetic order along with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each
description of a mapping unit is the :apability unit in
which the mapping unit has been placed. The page for
the description of each capability unit can be found by
referring to the “Guide to Mapping Units” at the back
of this survey,

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
describing soils can be found in the Glossary at the end
of this survey, and more detailed information about the
terminology and methods of soil mapping can be ob-
tained from the Soil Survey Manual (8).2

A given soil series in this area may be identified by a
different name in a recently published soil survey of a
nearby area. Such differences in name result from
changes in the concepts of soil classification that have
occurred since publication. The eharacteristies of the soil
series described in this area are considered to be within
the range defined for that series. In these instances where
a soil series has one or more featuves outside the defined
range, the differences are explained.

Agualt Series

The Agualt series consists of well-drained soils on flood
plains and alluvial fans. These soils have slopes of 0 to 1
percent. They formed in mixed alluvial material de-
posited by floodwaters of large streams. The vegetation is
creosotebush, mesquite, saltbush, annual weeds, and
grasses. Elevations range from 1,075 to 1.600 feet. The
average annual rainfall is 6 to 8 inches. the average an-
nual soil temperature is 72° to 74° F., and the frost-free
period is 240 to 300 days. Agualt soils are associated with
Carrizo, Gilman, and Vint soils.

In a representative profile, the surface layer is pale-
brown loam about 17 inches thick. The underlying
material is pale-brown very fine sandy loam to a depth
of about 26 inches. Below that depth and extending to a
depth of 65 inches or more, it is pale-brown sand. These
soils are moderately alkaline and are caleareous
throughout.

*Italic numbers in parentheses refer to Literature Cited, p. 59.



SOIL SURVEY

TasLE 1.—Approrimate acreage and proportionate extent of the soils

Mapping unit Acres Percent Mapping unit Acres | Percent
Agualt finesandyloam______________________ 523 0.:1 (| Mohall:sandy lofM = ccc cunss cnvavssmwasmmus 8, 612 2.5
Agualtloam_ . ________ 578 <2 || Mohaldoam:cusicasssaniecorsuianinsszaes 47, 949 13.7
Alluvial land . _____ . 8, 347 24 || Piviercdaylotlcssyiissuasinsssasssnasives 1, 423 .4
Antho sandy loam, 0 to 1 percent slopes_______| 14, 832 4. 3 || Pinal gravelly loam, 0 to 1 percent slopes______ 1, 344 .4
Antho sandy loam, 1 to 3 percent slopes_______| 3, 226 .9 || Pinal gravelly loam, 1 to 3 percent slopes______ 264 |
Antho gravelly sandy loam, 1 to 3 percent Pinal loam, moderately deep variant__________ 1, 040 .3

BlopeN cacnn i e S ot ne T e e R 8, 368 2.4 || Pinamt very gravelly loam, 0 to 1 percent

AvondaleclayloiMes cvsmyssnsonmaanzane & 9, 925 2.8 STODBEL oo som s s i M e S A i St s 484 .1
Carrizo gravelly loamy sand_ _ _______________ 310 .1 || Pinamt very gravelly loam, 3 to 5 percent
Carrizo finesandy loam . ____________________ 957 3 BlOPeS sl e e s e e Tt 4, 022 1.2
Cashion elay________ gl i g 384 : 10 Rillito gravelly loam, 0 to 1 percent slopes_____| 1, 646 . b
Cavelt gravelly loam, 1 to 5 pereent slopes____| 5, 151 1.4 || Rillito gravelly loam, 1 to 3 percent slopes_____| 1,929 | .6
Contine elay loam_ . ____ 36, 711 10,5 || Roekland____________ _____________________ 25, 056 7.2
Fstrella losm - ____ 15, 212 4.4 || Roughbrokenland_________________________ 4, 686 1. 4
Gilman fine sandy loam_____________________ 7, 267 2.1 || Tremant gravelly loam, 1 to 3 percent slopes___| 2, 939 .8
Gilman loam_____ e e e B G 64, 741 18. 6 | Trixelayloam_ . ________ 3, 579 1.0
Glenbarelayloami s sasusns sennsassnmasis 1, 145 =g || Malenait SanAY TOBM - e vovunseamummmmmam i 7, 858 | 2.3
Gravelly alluviglland oo covvrcnae st 804 w5 I ¥ eeont elay: i caur sunmimunssemsremummasuas 5, 351 1.5
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Laveen loam, 1 to 3 percent slopes____________ 684 .2 ;
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Both permeability and available water capacity are
moderate. Roots ean penetrate to a depth of more than
60 inches.

These soils are used for most of the irrigated crops
commonly grown in the survey area. They are also a
source of material for engineering struetures and are used
as sites for homes.

Representative profile of Agualt loam in a cultivated
arena, 950 feet south and 75 feet west of the northeast
corner of sec, 23, T. 2 S., R. 7 L., in Maricopa County:

_-'J,

Ap—0 to 17 inches, pale-brown (10YR 6/3) loam, dark brown
(1I0YR 4/3) when moist ; massive ; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; many fine and very fine roots:
common mieca flakes; slightly effervescent: moder-
ately alkaline; abrupt, smooth boundary. 12 to 18
inches thick.

(C1—17 to 26 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friab'e when moist,
slightly sticky and slightly plastic when wet; many
fine and very fine roots; common, very fine, tubular
and interstitinl pores; common fine mica flakes;
slightly effervescent; moderately alkaline; abrupt,
wavy boundary. 8 to 22 inches thick.

11C2—26 to 65 inches, pale-brown (10YR 6/3) sand, dark
brown (10YR 4/3) when moist; single grain; loose
both when dry and when moist, nonsticky and non-
plastic when wet; few very fine roots; many, very
fine, interstitial pores; common very fine mica flakes;
slightly effervescent ; moderately alkaline.

The A horizon is typieally loam, but it is very fine sandy
loam in small areas. In most places in the A, C, and IIC
horizons, hue is 10YR, but it ranges to 7.5YR. Value in those
horizons ranges from 5 to 7 when the soils are dry and from
3 to 5 when they are moist. Chroma ranges from 2 to 4,
both when the soils are dry and when they are moist. In
small areas the C1 horizon is fine sandy loam, but it is very
fine sandy loam or loam in most places, The C1 horizon con-
tains thin layers (1 to 3 inches thick) of sand to elay loam
in some areas, and in places it contains fine threads of lime.
The 11C horizon is sand in most places, but ranges to gravelly
loamy sand and contains thin layers of sandy loam or fine

sandy loam. Coarse-textured material is at depths ranging
from 20 to 40 inches, but it is mostly at some depth between

24 and 30 inches. Soil material throughout the profile is

slightly effervescent to strongly effervescent.

Agualt fine sandy loam (Afl.—This nearly level soil is
mostly in long, narrow areas on flood plains and alluvial
fans of the Queen Creck Wash. Its profile is similar to
the one described as representative for the Agnalt series,
but the surface layer is fine sandy loam.

Included with this soil in mapping were small areas of
Carrizo fine sandy loam. Gilman fine sandy loam, and
Agualt loam. Also included were narrow areas of Vint
loamy sand.

Runoft is slow. Soil blowing is a slight hazard.

This Agualt soil is used to grow irrigated cotton. al-
falfa, sorghum, sugar beets, small grains, and citrus. Near
Phoenix, it is also used as sites for homes. In addition, it
is a source of material for subgrade and fill used in con-
structing roads. Capability unit ITs-7 irrigated; sub-
class VIIs dryland.

Agualt loam (Ag)—This nearly level soil is in long,
narrow areas on flood plains and alluvial fans of the
Queen Creek Wash and the Salt River. It has slopes of
less than 1 percent. In irrigated areas the surface is
smooth. The profile is the one described as representative
for the Agualt series.

Included with this soil in mapping were small areas of
Agnalt fine sandy loam, Gilman loam. and Gilman fine
sandy loam. Also included were areas of Vint loamy fine
sand that are long and narrow.

Runoff is slow. The hazard of erosion is slight.

This Agualt soil is used to grow irrigated cotton, al-
falfa, sorghum, sugar beets, small grains, and citrus. Near
Phoenix, it is also used as sites for homes. In addition,
it is a source of material for subgrade and fill nsed in
constructing roads. Capability unit ITs-7 irrigated; sub-
class VIIs dryland.
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Alluvial Land

Alluvial land (Am) is a nearly level land type that
generally has a hummocky appearance. It consists of
stratified, recently deposited stream sediment in the chan-
nels of the Salt River and the Queen Creek Wash. This
alluvial material was derived from a mixture of acidic
and basie rocks. Where it occurs in the channel of the
Queen Creek Wash, the areas are long and narrow. Areas
that arve in the channel of the Salt River and that include
adjacent areas of alluvial material deposited by the river
are as much as a mile wide. Texture of the surface layer
ranges from gravelly sand or very gravelly sand to fine
sandy loam. The material beneath the surface layer is
very gravelly sand to very fine sandy loam and loam.

Blowing wind and the shifting of the stream channel
change the location of tracts of this land type. Therefore,
mapping individual areas as soil units 1s not feasible.
Areas in the present water channel are generally bare.
In other areas the vegetation is mainly creosotebush, mes-
quite, annual grasses, and weeds. Elevations range from
1.075 to 1,600 feet. The average annual rainfall is 6 to 8
inches, the average annual soil temperature is 72° to 74°
I*.. and the frost-free period is 240 to 300 days.

Included with this land type in mapping were small
areas of Agualt, Carrizo, Gilman, and Vint soils.

Permeability ranges from very rapid to moderate, and
the available water capacity ranges from low to high.
Roots can penetrate to a depth of 60 inches or more. Run-
off is slow. Soil blowing is generally a hazard.

This land type is not suited to use for farming, but it
can be used, to a limited extent, for grazing or as wild-
life habitat. It is a major source of the sand and gravel
used in the survey area. Also, industrial establishments
and homes have been built on it in some places. Capabil-
ity unit not assigned; subelass VIIs dryland.

Antho Series

The Antho series consists of well-drained soils on flood
plains and alluvial fans. These soils have slopes of 0 to 3
percent. They formed in mixed alluvial material. The
vegetation is ereosotebush, mesquite, palo verde, annual
grasses, weeds, saguaro cactus, and cholla cactus. Eleva-
tions range from 1.100 to 1,700 feet. The average annual
rainfall is 6 to 8 inches, the average annual soil tempera-
ture is 72° to T4° F., and the frost-free period is 240 to
300 days. Antho soils are associated mainly with Gilman,
Valeneia, Vint, Mohall, and Tremant soils.

In a representative profile, the surface layer is light-
brown sandy loam about 17 inches thick. The next layer,
also light brown, is light sandy loam about 29 inches
thick. Below this and extending to a depth of 60 inches
or more is light-brown heavy loam. These soils are mod-
erately alkaline and are generally calcareous throughout.

Permeability is moderately rapid, and available water
capacity is moderate. Runoff is slow. Roots ean penetrate
to a depth of 60 inches or more.

These soils are used for most of the irrigated crops com-
monly erown in the survey area. They are also used for
desert range, as homesites, and as a source of material
for engineering structures.

Representative profile of Antho sandy loam, 0 to 1
percent slopes, in a cultivated area, 1,170 feet west and
1,250 feet north of the south quarter corner of see. 34, T.
2 S, R. 6 K., in Maricopa County :

Ap—0 to 17 inches, light-brown (7.5YR 6/4) sandy loam, dark
brown (T.3YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky
and slightly plastic when wet; few very fine roots;
common, fine, interstitial pores; slightly effervescent;
moderately alkaline ; abrupt, smooth boundary. 8 to
18 inches thick.

(—17 to 46 inches, light-brown (7.5YR 6/4) light sandy loam,
dark brown (7.5YR 4/4) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; few very fine
roots; few, fine, tubular and common, fine, inter-
stitial pores; slightly effervescent; moderately alka-
line; clear, smooth boundary. 32 to 52 inches thick

IIB2teab—46 to 60 inches, light-brown (7.5YR 6/4) heavy
loam, reddish brown (5YR 4/4) when moist; wealk,
medium, subangular blocky struecture; hard when
dry, friable when moist, slightly sticky and plastic
when wet; many, very fine and micro, tubular pores;
common moderately thick elay films on ped surfaces
and in tubular pores; many, fine and medinm, dis-
tinet, pinkish-white (7.5YR 8/2) mottles and lime
filaments : strongly effervescent; moderately alkaline.

The A horizon is typically sandy loam, but it is fine sandy
loam in small areas. In places the A horizon is gravelly
sandy loam. In the A and the C horizons, hue ranges from

7.5YR to 10YR. Throughout the profile value ranges from 5

to 7 when the soils are dry and from 3 to 5 when they are
moist, Chroma ranges from 2 to 4, both when the soils are
dry and when they are moist. The C horizon is typically
sandy loam, but its texture ranges from coarse sandy loam to
fine sandy loam. In some places the C horizon is gravelly, and
in places it contains thin layers of loam, loamy sand, or
gravelly loamy sand. In that horizon effervescence ranges
from slight to strong. Hue of the IIB horizon ranges from
5YR to 7.5YR. In places the TIB horizon is absent. Where
present, it is below a depth of 40 inches and is finer textured
than the O horizon. Effervescence in the I1B horizon ranges
from slight to strong.

Antho sandy loam, 0 to 1 percent slopes (AnA).—This
nearly level soil is on flood plains and alluvial fans that
extend outward from nearby mountains. It has the pro-
file deseribed as representative for the Antho series.

Included with this soil in mapping were small areas of
Antho gravelly sandy loam, Gilman fine sandy loam, and
Valeneia sandy loam. Also included were small areas of
Antho sandy loam, 1 to 3 percent slopes.

Soil blowing is a slight hazard. Runofl is very slow.

This Antho soil is used for irrigated cotton, sorghum
(fig. 3), citrus, small grains, and flowers. Some areas are
used as desert range. Capability unit ITs—t irrigated;
subclass VIIs dryland.

Antho sandy loam, 1 to 3 percent slopes (AnB).—This
gently sloping soil is on alluvial fans that are adjacent
to the Salt River and the San Tan and Phoenix Moun-
tains. It has a profile similar to the one described as
representative of the series. Where this soil is irrigated
and used for eultivated crops, the surface is smooth and
the dominant slopes are mainly 114 to 114 percent. In
noncultivated areas the surface is irregular and the
dominant slopes are generally between 114 and 2 percent.

Inclnded with this soil in mapping were small areas of
an Antho sandy loam that has slopes of less than 1 per-
cent, and some areas in which the slopes are greater than
3 percent. Also included were small areas of Antho
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Figure 3.—Grain sorghum on Antho sandy loam, 0 to 1 percent slopes.

gravelly sandy loam and of Valencia sandy loam. Other
inclusions consist of long, narrow areas of Mohall sandy
loam and of Tremant gravelly loam.

Runoff is slow to medium. Water erosion and soil blow-
ing are slight to moderate hazards.

This Antho soil is sunited to the same crops as are
grown on Antho sandy loam. 0 to 1 percent slopes. It has
better air drainage, however, because of its gentle slopes
and its location on the higher parts of alluvial fans. As
a result, this soil is especially well suited to citrus, flowers,
and other crops that are particularly sensitive to frost.
Capability unit ITe—4 irrigated ; subelass VIIs dryland.

Antho gravelly sandy loam, 1 to 3 percent slopes
(AoB).—This gently sloping soil is on the upper parts of
alluvial fans that border the adjacent mountains. The
profile is similar to the one described as representative
for the Antho series, but 15 to 35 percent of it, by volume,
is gravel. Where this soil is irrigated and has been culti-
vated, its surface has been smoothed and the slopes are
mainly between 115 and 134 percent. In noncultivated
areas the surface is irregular and slopes are generally
between 114 and 214 percent.

Included with this soil in mapping were small areas of
an Antho sandy loam that has slopes of less than 1 per-
cent, and other small areas where slopes are more than 1
percent. Also included were areas of Valencia sandy loam,

Tremant gravelly loam, and Mohall sandy loam. The
included areas of Tremant and Mohall soils are generally
long and narrow.

Runoff is slow to medium. Water erosion and soil blow-
ing are slight to moderate hazards.

Only a small part of the acreage is cultivated, but the
good air drainage makes this Antho soil well suited to
the more frost-susceptible crops that are commonly
grown in the survey area. Cotton, sorghum, alfalfa, small
orains, citrus, and flowers are the principal crops. Capa-
bility unit ITe—4 irrigated ; subelass V1Is dryland.

Avondale Series

The Avondale series consists of well-drained soils on
flood plains and alluvial fans of the Salt River. These
soils have slopes of 0 to 1 percent. They formed in mixed
alluvium derived from several different kinds of acidic
and basic rocks. The vegetation is mesquite, saltbush,
creosotebush, annual grasses, and weeds. Elevations range
from 1,075 to 1,600 feet. The average annual rainfall is 6
to 8 inches, the average annual soil temperature is 72°
to 74° F., and the frost-free period is 240 to 300 days.
Avondale soils are associated mainly with Cashion, La-
veen, Gilman, and Pimer soils,

In a representative profile, the surface layer is brown
clay loam about 13 inches thick. The underlying layers
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generally consist of brown loam over light-brown very
fine sandy loam that extends to a depth of 60 inches or
more. These soils are moderately alkaline and are gener-
ally ealearcous thronghout.

Permeability is moderate, and available water capacity
is high. Roots can penetrate to a depth of 60 inches or
more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. They are also used
as sites for homes and as recreational areas.

Representative profile of Avondale clay loam in a
cultivated area, 650 feet west and 100 feet north of the
cast. quarter corner of sec. 3, T. 1 N., R. 5 E., in Mari-
copa County :

Ap—~0 to 13 inches, brown (7.5YR 5/2) clay loam, dark brown
(T.5YR 3/2) when moist; moderate, fine, granular
structure ; hard when dry, friable when moist, sticky
and plastic when wet; common fine roots: common
very fine pores; strongly effervescent: moderately
alkaline; abrupt, smooth boundary. 7 to 18 inches
thick.

C1—13 to 35 inches, brown (T.5YR 5/4) loam, dark brown
(T.5YR 4/4) when moist; massive: slightly hard
when dry, friable when moist, slightly sticky and
plastic when wet; common fine and few medium
roots; many fine and very fine pores; strongly effer-
vescent ; moderately alkaline; clear, smooth bound-
ary. 20 to 53 inches thick.

C2—35 to 60 inches, light-brown (7.5YR 6/4) very fine sandy
loam, dark brown (7.5YR 4/4) when moist : massive :
slightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet: few
fine roots; common very fine pores: strongly efferves-
cent; moderately alkaline,

The A horizon is elay loam in most places, but it is heavy
loam in some small areas. In the A and C horizons, hue is
T.HYR or 10YR. Value in the A horizon is 4 or 5 when the
soils are dry and is 2 or 3 when the soils are moist. In the C
horizon value is 3 or 4 when the soils are moist, and chroma
is 2 through 4, both when the soils are dry and when they
are moist. The C horizon ranges from light elay loam or loam
to silt loam or very fine sandy loam. In places the soil profile
contains thin layers (about 1 inch thick) of a finer textured
or of a coarser textured material. The C horizon contains fine
veins or threads of lime in some places. In most areas the
entire profile is strongly effervescent, but in places efferves-
cence is only slight.

Avondale clay loam (Av].—This soil has slopes of less
than 1 percent. Where it is used for irrigated crops, the
surface is smooth. Size of the areas ranges from 10 to
1.600 acres.

Inclnded with this soil in mapping were small areas of
("fashion elay, Gilman loam, and Pimer clay loam. Also
included were a few small spots of Laveen clay loam.

Runoft is very slow. Water erosion and soil blowing
are not hazards.

In irrigated areas the main crons are cotton. alfalfa,
sorghum, small grains, veeetables, citrus, and sugar beets.
Within the city limits of Mesa, Tempe, and Phoenix, this
soil is also used as sites for homes, In addition, it is used
as a site for a multiple-use city park that is within the
city limits of Phoenix. Capability unit I-1 irrigated ; sub-
class VITe dryland,

Carrizo Series

In the Carrizo series are excessively drained soils on
flood plains and alluvial fans of the Queen Creek Wash
and the Salt River. These soils have slopes of 0 to 1 per-

cent. They formed in mixed alluvial material derived
chiefly from granite, gneiss, sandstone, and limestone,
The vegetation is ereosotebush, mesquite, annnal grasses,
and weeds. Elevations range from 1,075 to 1,600 feet. The
average annual rainfall is 6 to 8 inches, the average
annual soil temperature is 72° to 74° F.. and the frost-
free period is 240 to 300 days. Carrizo soils are associated
with Agualt, Gilman, and Vint soils.

In a representative profile, the surface layer is brown
fine sandy loam about 15 inches thick. The underlying
material is light brownish-gray very gravelly sand that
extends to a depth of 70 inches or more. These soils are

moderately alkaline and are generally calcareous
throughout.

Permeability is very rapid, and available water capaci-
ty 1s low. Roots can penetrate to a depth of 60 inches or
more,

These soils are used for some of the irrigated crops
commonly grown in the survey area, namely cotton, al-
falfa, sorghum, small grains, and potatoes. They are also
used as sites for homes and as a source of material for
engineering structures,

Representative profile of Carrizo fine sandy loam in a
cultivated area, 1,900 feet south and 1,650 feet west of
the northeast corner of see. 20, T. 2 S., R. 8 E., in Pinal
Jounty :

Ap—0 to 15 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky
and nonplastic when wet; few fine and very fine
roots; common, very fine, interstitial pores; few peb-

bles; slightly to strongly effervescent; moderately
alkaline; clear, smooth boundary. 7 to 17 inches
thick.

C—15 to 70 inches, light brownish-gray (10YR 6/2) very
gravelly sand, dark brown (10YR 4/3) when moist:
single grain; loose both when dry and when moist,
nonsticky and nonplastic when wet; few very fine
roots in upper part of horizon; many, fine and me-
dinm, interstitinl pores; 40 percent of horizon, by
volume, is gravel; slightly effervescent; moderately
alkaline.

The A horizon is sandy loam or loamy fine sand in some
small areas. In places as much as 5 percent of the A horizon
is gravel. In the A and C horizons, hue ranges from 7.5YR to
10YR, but it is 10YR in most places; value is 4 or 6 and
chroma ranges from 2 through 4, both when the soils are
dry and when they are moist. The C horizon is typically very
gravelly sand, but the texture ranges to very gravelly loamy
sand, with thin layers of material of other textures. From
35 to 60 percent of the C horizon, by volume, is gravel. In
some areas the entire profile is strongly effervescent. In others
effervescence is only slight or is practically nonexistent.

Carrizo gravelly loamy sand (Ca).—This soil occurs
in long. narrow areas that range from 5 to 40 acres in
size. It has a profile similar to the one deseribed as repre-
sentative for the Carrizo series, but the surface layer is
gravelly loamy sand. The content of gravel in the profile
ranges from 35 to 65 percent.

Included with this soil in mapping were small areas of
Carrizo fine sandy loam and Vint loamy fine sand.

This Carrizo soil is not well suited to the irrigated
crops commonly grown in the survey area. It is used for
orowing some of those erops, however, beeause it is with-
in areas of more productive soils. Allowing it to remain
idle when the adjoining soils are farmed would be diffi-
cult. This soil is also used as sites for homes and as a
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source of material for engineering structures. Capability
unit I'Vs-T irrigated ; subelass VIIs dryland.

Carrizo fine sandy loam (Cb).—This soil is in long,
narrow areas that range from 5 to 70 acres in size, In
most places it has slopes of less than 1 pereent. The pro-
file is the one desceribed as representative for the Carrizo
series.

Included with this soil in mapping were small areas of
Agualt fine sandy loam, Carrizo gravelly loamy sand, and
Vint loamy fine sand.

Soil blowing is a slight hazard. Runoff is slow.

This Carrizo soll is used to grow cotton, alfalfa, sor-
ghum, small grains, and potatoes. In places, near the
cities of Mesa. Phoenix, and Tempe. it is used as sites
for homes. It is also a source of material for subgrade
and road fill to be used in the construction of roads. Capa-
bility unit IVs-7 irrigated; subelass VIIs dryland.

Cashion Series

The Cashion series consists of well-drained soils on
flood plains of the Salt River. These soils have slopes of
O to 1 percent. The vegetation is mainly mesquite, but it
meludes some creosotebush, annual arasses, and weeds.
Elevations range from 1,075 to 1,600 feet. The average
annual rainfall is 6 to 8 inches, the average annual soil
temperature 1s 72° to 74° F., and the frost-free period is
240 to 300 days. Cashion soils are associated with Pimer,
Gilman, and Avondale soils.

In a representative profile, the surface layer is brown
clay and light clay about 28 inches thick. It is underlain
by brown fine sandy loam that extends to a depth of 60
inches or more. These soils are moderately alkaline and
are generally ealearcous throughout.

Permeability is slow, and available water capacity is
high. Roots can penetrate to a depth of 60 inches or more.

These soils are used for growing irrigated crops and
as sites for homes.

Representative profile of Cashion clay in a cultivated
area, 100 feet north and 800 feet west of the southeast
corner of see. 18, T. 1 N, R. 5 E., in Maricopa County :

Ap—0 to 12 inches, brown (7.5YR 5/2) elay, dark brown
(T.HYR 3/2) when moist ; weak, fine, granular strue-
ture; hard when dry, friable when moist, sticky and
plastic when wet ; common very fine and fine roots;
few, fine and very fine, interstitial pores; strongly
effervescent ; moderately alkaline : abrupt, smooth
boundary. 8 to 15 inches thick,
to 28 inches, brown (7.5YR 5/2) light clay, dark
brown (7.5YR 3/2) when moist: weak, medinm and
fine, subangular blocky structure ; hard when dry,
friable when moist, sticky and very plastic when
wet; few very fine roots; few, fine and very fine,
interstitianl and tubular pores: few, fine, pinkish-
white (TOYR 8/2) lime veins: strongly effervescent
moderately alkaline; clear, wavy boundary. 7 to 29
inches thick.
to 60 inches, brown (7.5YR 5/4) fine sandy loam,
dark brown (7T.5YR 4/4) when moist ; massive ;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet: few very fine
roots: common, very fine, interstitinl pores; few, fine,
white (10YR 8/2) mycelinlike lime veins; strongly
effervescent ; moderately alkaline.

In the A horizons, hue ranges from 7T.5YR to 10YR, but it
is generally 7T5YR. Value in those horizons is 4 or 5 when
the soils are dry and is 2 or 3 when the soils are moist,
Chroma is 2 or 3, both when the soils are dry and when they

Al—12

ITC—28

are moist. The A horizons are clay or light elay, and they
range from 20 to 30 inches in combined thickness. The TIC
horizon is fine sandy loam to loam or silt loam, and it is
stratified in places. In most places hue in the 1TC horizon is
T.5YR, but it ranges to 10YR. Value in that horizon is 5 or 6
when the soils are dry and is 3 or 4 when the soils are
moist; chroma ranges from 2 to 4, both when the soils are
dry and when they are moist. In some areas veins or
threads of lime are lacking in the TTC horizon. The soil pro-
file is strongly effervescent throughout in most places, but
effervescence ranges to slight in some areas.

Cashion clay (Cc).—This soil has a smooth surface and
has slopes of less than one-half percent. It oceurs in areas
40 to 100 acres in size. Practically no areas of other soils
were included in mapping.

Water erosion and soil blowing are not hazards. Runoff
is slow,

Crops grown on this soil are mainly cotton, alfalfa,
sorghum, and small grains, but sugar beets and citrus
are grown to some extent. A large area that will be sub-
divided and used for houses is idle. This soil has already
been used as a site for a few low cost homes. Because of
the high shrink-swell potential, however, large cracks
have developed in the walls of these homes. Capability
unit ITIs-3 irrigated ; subelass VIIs dryland.

Cavelt Series

The Cavelt series consists of well-drained soils that
have an indurated lime-cemented hardpan at a depth of
5 to 20 inches. These soils have slopes of 1 to 5 percent.
They are on alluvial fans that extend outward from the
base of the mountains. The material in which they formed
was mixed gravelly alluvium derived from many differ-
ent kinds of acidie and basic igneous rocks. The vegeta-
tion is ereosotebush, mesquite, palo verde, annual grasses,
and weeds. Elevations range from 1,100 to 1,800 feet.
The average annual rainfall is 6 to 8 inches, the average
annual soil temperature is 72° te 74° F., and the frost-
free period is 240 to 300 days. Cavelt soils are associated
mainly with Rillito, Tremant, and Pinamt soils,

In a representative profile, the surface layer is light
yellowish-brown gravelly loam about 2 inches thick. The
upper part of the underlying material is light-brown
gravelly loam that extends to a depth of about 10 inches:
the middle part is a white, indurated lime hardpan that
extends to a depth of about 46 inches: and the lower part
is a layer of very pale brown gravelly loam that extends
to a_depth of 60 inches or more These soils are moderate-
ly alkaline and are strongly calearcous thronghout.

Permeability is moderate in the upper part of the
profile and is very slow in the hardpan. The available
water capacity is low. Roots can penetrate to a depth of
5 to 20 inches.

These soils are not used for crops. Small areas near the
San Tan Mountains are used as range for short periods
following rains in summer and in winter. These soils are
also used as sites for a few homes and for some recrea-
tional facilities.

Representative profile of Cavelt gravelly loam, 1 to 5
percent slopes, in a noncultivated area of the desert, 850
feet cast and 200 feet north of the south quarter corner of
sec. 31, T. 3 S, R. 8 E., in Pinal County :

Al—0 to 2 inches, light yellowish-brown (10YR 6/4) aravelly
loam, dark brown (10YR 4/3) when moist ; massive ;
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slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few fine and
medinm roots; common, fine, vesicular pores; 25 per-
cent of horizon is gravel ; strongly effervescent ; mod-
erately alkaline; abrupt, smooth boundary. 1 to 4
inches thick.

C1—2 to 8 inches, light-brown (7.5YR 6/4) gravelly loam,
dark brown (7T.5YR 4/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few fine and
medium  roots; few, fine, tubular and interstitial
pores; 25 to 30 percent of horizon is gravel; strongly
effervescent ; moderately alkaline; abrupt, irregular
boundary. 2 to 10 inches thick.

(2e¢a—S8 to 10 inches, light-brown (7T.5YR 6/4) gravelly loam,
dark brown (7T.5YR 4/4) when moist ; many, medium,
distinet, pinkish-white (7.0YR 8/2) segregations of
cileium earbonate, pink (7.5YR 7/4) when moist;
massive ; hard when dry, firm when moist, slightly
sticky and slightly plastic when wet; very few fine
roots ; few, fine, tubular and interstitial pores; 25 to
30 percent of horizon is gravel; violently efferves-
cent ; moderately alkaline ; abrupt, wavy boundary. 2
to 8 inches thick.

(3eam—10 to 46 inches, white (10YR 8/2), indurated to very
strongly cemented hardpan consisting of pebbles that
are cemented together with ealeium carbonate: upper
surface of the hardpan has a thin (about 14 to 14
inch thick), indurated laminar layer, very pale
brown (10YR 7/2) when moist; violently efferves-
cent; moderately alkaline ; gradual, wavy boundary.
20 to 45 inches thick.

C4ea—46 to 60 inches, very pale brown (10YR 8/3) gravelly
lonm, very pale brown (10YR 7/3) when moist;
massive; extremely hard when dry, extremely firm
when moist; mostly weakly to strongly cemented by
caleinum ecarbonate but indurated in small areas; vio-
lently effervescent: moderately alkaline.

In the A horizon, hue is 10YR in most places, but it ranges
to TH5YR; value is 5 or 6 when the soils are dry and is 3 or
4 when they are moist; and chroma is 3 or 4, both when the
solls are dry and when they are moist. Texture of the A and
the C horizons is typieally gravelly loam (15 to 35 percent of
these horizons, by volume, is gravel), but the texture is
gravelly sandy loam in small areas. Erosion has removed all
of the A1 and the ("1 horizons in some small spots, In the C
horizon, hue is generally 7.5YR, but it ranges to 10YR : value
ranges from 5 to 8 when the soils are dry and from 4 to 7
when they are moist: and chroma ranges from 2 to 4, both
when the soils are dry and when they are moist. In small
arens the profile contains a thin (2 to 5 inches thick),
reddish-brown B horizon that lies just above the hardpan.
The pan of indurafed lime is typically at some depth between
8 and 16 inches, but the depth ranges from 5 to 20 inches.
In small areas the pan is primarily cemented with silica. Its
thickness ranges from 12 to more than 40 inches.

Cavelt gravelly loam, 1 to 5 percent slopes (CeC).—
This soil is mainly on fans that extend outward from
the Phoenix Mountains, Salt River, and from the base
of the San Tan Mountains. The areas range from 5 to
380 acres in size.

Included with this soil in mapping were small areas of
Pinamt, Rillito, and Tremant soils: small areas of a soil
that has slopes of less than 1 percent: and small areas of
a soil that has slopes of as much as 10 pereent.

Runoff is slow to medium. Water erosion is a slight
hazard.

This Cavelt soil is not nsed for eultivated erops, but
areas in the vieinity of the San Tan Mountains are oceca-
sionally used for grazing following rainy periods. TTomes
have been built in a few places. One area is used for a
golf course. Capability unit not assigned: subeclass VIIs

dryland.

Contine Series

Well-drained soils on old alluvial fans are in the Con-
tine series. These soils have slopes of 0 to 1 percent. They
formed in mixed alluvial material derived from a mix-
ture of acidie and basic igneous rocks. The vegetation is
mainly creosotebush, mesquite, saltbush, cactus, annual
grasses, and weeds. Klevations range from 1,100 to 1.700
feet. The average annual rainfall is 6 to S inches, the
average annual soil temperature is 72° to 74° F., and the
frost-free period is 240 to 300 days. Contine soils are
associated mainly with Mohall, Vecont, and Laveen soils.

Im a representative profile, the surface layer is brown
clay loam about 12 inches thick. The upper part of the
subsoil is reddish-brown clay over light reddish-brown
light clay, and it extends to a depth of about 38 inches.
The lower part of the subsoil is light reddish-brown clay
loam and heavy loam that extends to a depth of 60 inches
or more. These soils are moderately alkaline and are
slightly to strongly caleareous throughout.

Permeability is slow, and available water capacity is
high. Roots can penetrate to a depth of 60 inches or more.

These soils are used for all the irrigated crops com-
monly grown in the survey area. They are also oceasion-
ally used as desert range and are used as sites for homes.

Representative profile of Contine clay loam in a culti-
vated area, 75 feet south and 50 feet east of the north-
west corner of see. 14, T. 1 S, R. 6 E., in Maricopa
County:

Ap—0 to 12 inches, brown (7.5YR 5/4) eclay loam, dark brown
(T.5YR 4/4) when moist; weak, coarse, granular and
fine, subangular blocky structure; hard when dry,
friable when moist, sticky and plastic when wet:
many very fine and fine roots; common, very fine and
fine, interstitial pores; 2 to 6 percent of horizon is
gravel ; slightly effervescent; moderately alkaline;
abrupt, smooth boundary. 8 to 18 inches thick.

B21t—12 to 25 inches, reddish-brown (5YR 5/4) elay, dark
reddish brown (35YR 3/4) when moist; moderate,
medium and coarse, prismatic structure parting to
moderate, medium and coarse, subangular blocky and
angular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; many very
fine roots; many, very fine and medium, tubular
pores: common thin clay films on ped surfaces and
in tubular pores; 8 to 12 percent of horizon is gravel :
slightly effervescent; moderately alkaline; gradual,
wavy boundary. 12 to 28 inches thick.

B22tea—25 to 38 inches, light reddish-brown (3YR 6/4) light
clay, dark reddish brown (5YR 3/4) when moist;
moderate, medinm, subangular blocky and angular
blocky structure; hard when dry, friable when moist
sticky and plastic when wet: common fine and very
fine roots; common, very fine and medinm. tubular
pores; common moderately thick elay films on ped
surfaces and in tubular pores: 8 to 12 percent of
horizon is gravel; many, fine and medium, soft, dis-
tinet, pink (5YR 8/3) lime segregations, pink (5YRR
7/4) when moist; violently effervescent: moderately
alkaline; gradual, wavy boundary. 10 to 24 inches
thick.

B23tea—38 to 47 inches, light reddish-brown (5YR 6/4) clay
loam, reddish brown (5YR 4/4) when moist:; weak,
medium and coarse, subangular blocky struecture;
hard when dry, friable when moist, slightly sticky
and plastic when wet ; few very fine roots; many, fine
and medium, tubular pores: common thin clay filns
on ped surfaces; about 10 percent of horizon is
gravel ; many, fine and medium, distinet, pink (5YR
8/3) lime mottles, pink (5YR 7/4) when moist;
strongly to violently effervescent: moderately alka-
line ; gradual, wavy boundary. 6 to 12 inches thick.
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B3tea—47 to 66 inches, light reddish-brown (5YR 6/4) heavy
loam, reddish brown (5 YR 4/4) when moist; wealk,
coarse, subangular bloeky structure; hard when dry,
friable when moist, slightly sticky and slightly plas-
tic when wet; few very fine roots; many, very fine
and medium, tubular pores; few thin clay films on
ped surfaces; 12 to 15 percent of horizon is gravel;
common, fine and medium, distinet, pink (5YR §/3)
lime mottles, pink (5YR 7/4) when moist; strongly
effervescent ; moderately alkaline.

In most places the A horizon has a hue of 7.5YR, but the
hue ranges to 5YR. Value in the A horizon is 4 or 5 when
the soils are dry and is 3 or 4 when the soils are moist.
Chroma in that horizon is 3 or 4, both when the soils are dry
and when they are moist, Texture of the A horizon is clay
loam to sandy clay loam. In some small areas, the B horizons
have a hue of T.5YR. In places the segregated lime in the B
horizons has chroma as low as 1. The B3tca horizon is clay
loam or loam in some areas. In places a C horizon is at some
depth below 30 inches.

Contine clay loam (Co).—This soil is mainly on old
alluvial fans, between the flood plains of the Salt River
and the Queen Creek Wash. Areas in which it occurs
extend from north of Williams Air Force Field west-
ward to the town of Gilbert and the city of Chandler.
Average size of the areas is about 460 acres. Slopes are
less than 1 percent.

Included with this soil in mapping were small areas of
Vecont clay, Mohall loam, and T.aveen clay loam.

Runoft is slow to medium. Water erosion and soil blow-
ing are not hazards or are only slight hazards.

Cultivated areas of this Contine soil are used mainly
to grow cotton, alfalfa, sorghum, small grains, vegetables,
sugar beets, and citrus, but some areas are used to grow
corn for ensilage. Other areas are used as range for short
periods following rains. The town of Gilbert and part of
the city of Chandler are located on this soil. Capability
unit Ils-8 irrigated; subclass VIIs dryland.

Estrella Series

The Estrella series consists of well-drained soils on
flood plains and alluvial fans. These soils have slopes of
0 to 1 percent. They formed in recent alluvium over old
alluvial material derived from a mixture of basic and
acidic igneous rocks. The vegetation is creosotebush, mes-
quite, cactus, annual grasses, and weeds. Elevations
range from 1,075 to 1,600 feet. The average annual rain-
fall is 6 to 8 inches, the average annual soil temperature
is 72° to 74° F., and the frost-free period is 240 to 300
days. Estrella soils are associated mainly with Gilman,
Mohall, Trix, and Valencia soils.

In a representative profile, the surface layer and the
upper part of the underlying material are light-brown
loam. The rest of the underlying material from a depth
of about 26 inches to a depth of 60 inches or more is
light reddish-brown or reddish-brown clay loam. These
soils are moderately alkaline and are calcareous through-
out.

Permeability is moderately slow, and available water
capacity is high. Roots can penetrate to a depth of 60
inches or more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. They are also used
as sites for homes.

Representative profile of Estrella loam in a cultivated
area, 50 feet north and 1,260 feet east of the southwest
corner of sec. 20, T. 2 S., R. 5 E., in Maricopa County :

Ap—o0 to 15 inches, light-brown (7.5YR 6/4) loam, dark brown
(7.5YR 4/4) when moist; massive; hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet; common fine and medium roots; common,
very fine, interstitial pores; slightly effervescent:
moderately alkaline; abrupt, smooth boundary. 12 to
18 inches thick.

C—15 to 26 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few very fine, fine, and
medium roots; common, very fine, interstitial and
tubular pores that have a few, fine lime filaments
in the lower part; strongly effervescent; moderately
alkaline; clear, smooth boundary. 11 to 20 inches
thick.

IIB21teab—26 to 35 inches, light reddish-brown (5YR 6/4)
clay loam, reddish brown (5YR 4/4) when moist:
weak, medium and coarse, prismatic structure part-
ing to moderate, medium, subangular blocky struc-
ture; hard when dry, firm when moist, sticky and
plastic when wet; few fine and medium roots; com-
mon, fine and very fine, tubular pores; many thin
clay films on ped surfaces and in tubular pores:
common, fine, distinet, pinkish-gray (5YR 7/2) lime
veins and mottles, reddish brown (5YR 5/3) when
moist; strongly effervescent; moderately alkaline:
clear, wavy boundary. 6 to 14 inches thick.

IIB22teab—35 to 49 inches, reddish-brown (5YR 5/4) clay
loam, yellowish red (5YR 4/6) when moist: weak,
medium and coarse, prismatic struecture parting to
moderate, medium, subangular blocky strueture; hard
when dry, firm when moist, sticky and plastic when
wet; few fine roots; very fine tubular pores; many,
moderately thick, continuous clay films on ped sur-
faces and in tubular pores; many, fine and medium,
distinet, pink (5YR 7/3) lime mottles, reddish brown
(6YR 5/4) when moist; strongly effervescent: mod-
erately alkaline; elear, wavy boundary. 10 to 16
inches thick.

IICca—49 to 60 inches, reddish-brown (5YR 5/4) clay loam,
reddish brown (5YR 4/4) when moist ; massive; hard
when dry, friable when moist, slightly sticky and
plastic when wet; few, fine, tubular pores:; common,
fine and medium, distinet, pink (5YR 7/3) lime
mottles, pink (5YR 7/4) when moist: strongly effer-
vescent; moderately alkaline; diffuse, wavy bound-
ary.

In the A and the C horizons, hue ranges from T.5YR to
10YR; value is 5 or 6 when the soils are dry and is 3 to 5
when they are moist; and chroma is 3 or 4, both when the
soils are dry and when they are moist. Typieally, the A and
the C horizons are loam, but their texture ranges to silt loam
or very fine sandy loam in some places. The ITB horizon is
typically clay loam, but its texture ranges to sandy clay loam
or heavy loam in places. Depth to the IIB horizon ranges
from 23 to 38 inches, but the depth is between 24 and 28
inches in most places. In some areas accumulations of eal-
cium carbonate are lacking in the ITB and the IIC horizons.
In those horizons hue ranges from 5YR to 7.5YR and value
is 4 or 5 when the soils are moist. Where caleium carbonate
has accumulated, as in the ITIC horizon, the value can be as
high as 8 and the chroma as low as 2, both when the soils
are dry and when they are moist. In some areas the IIC
horizon is loam.

Estrella loam (Es).—This soil is mainly on alluvial fans
and flood plains of the Queen Creek Wash and the Salt
River. In most places slopes are less than 0.5 percent.
Average size of the areas is about 160 acres.

Included with this soil in mapping were small areas of
Gilman, Valencia, and Mohall soils. The areas of Mohall
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soils generally occur when deep cuts have been made dur-
ing leveling.

Runoff is slow. Water erosion and soil blowing are not
hazards.

This Estrella soil is used to grow cotton, alfalfa, sor-
ghum, small grains, sugar beets, citrus, and vegetables.
Near Phoenix, it is used as a site for several homes.
Capability unit I-1 irrigated ; subclass VIIe dryland.

Gilman Series

The Gilman series consists of level or nearly level, well-
drained soils on flood plains and alluvial fans of the Salt
River, Queen Creek Wash, and other large streams.
These soils have slopes of no more than 1 percent. They
formed in mixed alluvium derived from basic and acidic
igneous rocks. The vegetation is ereosotebush, mesquite,
saltbush, annual grasses, and weeds. Elevations range
from 1,075 to 1,600 feet. Average annual rainfall is 6 to
8 inches, the average annual soil temperature is 72° to
74° F., and the frost-free period is 240 to 300 days.
Gilman_soils are associated mainly with Avondale,
Antho, Estrella, Glenbar, Trix, and Vint soils.

In a representative profile, the surface layer is pale-
brown loam about 13 inches thick. The underlying ma-
terial is light yellowish-brown loam that extends to a
depth of 60 inches or more. The profile commonly con-
tains a few fine veins and seams of lime, and it is moder-
ately alkaline and calcareous throughout.

Permeability is moderate. The available water capacity
is high. Roots can penetrate to a depth of 60 inches or
more.

These soils can be used for most of the irrigated crops
commonly grown in the survey area. Small areas are used
as range for short periods, and some areas are used as
sites for homes.

Representative profile of Gilman loam in a cultivated
area, 950 feet west and 40 feet north of the east quarter
corner of sec. 1, T.2 S, R. 6 E.. in Maricopa County :

Ap—o0 to 13 inches, pale-brown (10YR 6/3) loam, dark brown
(10YR 4/3) when moist ; massive ; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few very fine and coarse roots;
common, very fine, interstitial pores; strongly effer-
vescent ; moderately alkaline; abrupt, smooth bound-
ary. 8 to 17 inches thick.

C1—13 to 22 inches, light yellowish-brown (10YR 6/4) loam,
dark brown (10YR 4/3) when moist; massive ;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few very fine
and medium roots; common, very fine, interstitial
pores; strongly effervescent; moderately alkaline;
clear, wavy boundary. 5 to 22 inches thick.

C2—22 to 60 inches, light yellowish-brown (I0YR 6/4) loam,
dark yellowish brown (10YR 4/4) when moist: mas-
sive; slightly hard when dry, friable when moist,
slightly sticky and plastic when wet; few very fine
roots; common, very fine, interstitial pores; common,
fine, faint, mycelialike veins of lime; strongly effer-
vescent ; moderately alkaline.

In the A and the C horizons, hue ranges from 10YR to
T.5YR; value is 5 or 6 when the soils are dry and is 4 or 5
when they are moist; and chroma is 8 or 4. The A and the C
horizons are typically loam, but their texture ranges to silt
loam or very fine sandy loam, Where the C horizon is silt
loam or very fine sandy loam, it contains thin layers of
coarser textured or of finer textured material. The profile
is typically slightly to strongly effervescent throughout,

Gilman fine sandy loam (Gf).—This soil is on flood
plains and alluvial fans. It has slopes of less than 1 per-
cent. The areas are long and narrow and are about 50
acres in size. The profile is similar to the one described as
representative for the series, but the surface layer is fine
sandy loam.

Included with this soil in mapping were small areas of
Gilman loam, Antho sandy loam, and Vint loamy fine
sand.

Runoff is slow. Soil blowing is a slight hazard.

This Gilman soil is especially well suited to potatoes. Tt
is also used for irrigated cotton, alfalfa, sorghum, sugar
beets, small grains, vegetables, and some citrus. Capa-
bility unit I-2 irrigated ; subelass VIIe dryland.

Gilman loam (Gm).—This soil is on flood plains and
alluvial fans of large streams, in areas about 300 acres in
size. It has the profile described as representative for the
Gilman series. Slopes are dominantly less than 0.6 per-
cent,

Included with this soil in mapping were small, long
and narrow areas where the surface layer is clay loam or
fine sandy loam; small areas of Antho, Avondale, Estrel-
la, and Vint soils; and small areas of saline and alkali
soils. On the soil map, the included saline and alkali soils
are indicated by a spot symbol.

Runoft is slow. Soil blowing and water erosion are not
hazards.

Some citrus (fig. 4) and cotton, alfalfa. sorghum, sugar
beets, small grain, and vegetables are grown under irriga-
tion. Also, for short periods after rains, both in summer
and In winter, this soil is used as range. Some areas,
mainly near Phoenix, are used as sites for homes. Capa-
bility unit I-1 irrigated ; subelass VIIe dryland.

Glenbar Series

The Glenbar series consists of well-drained soils on
flood plains and alluvial fans of the Salt River and other
large streams. These soils have slopes of 0 to 1 percent.
They formed in mixed alluvium from basic and acidic
igneous rocks. The vegetation is mesquite, creosotebush,
saltbush, annual grasses, and weeds. Elevations range
from 1,075 to 1,600 feet. The average annual rainfall is 6
to 8 inches, the average annual soil temperature is 72° to
74° F., and the frost-free period is 240 to 300 days.
Glenbar soils are associated mainly with Gilman, Trix,
and Mohall soils,

In a representative profile, the surface layer is light-
brown clay loam about 14 inches thick. The underlying
material is brown and light-brown to light yellowish-
brown clay loam to a depth of about 47 inches. Below that
depth and extending to a depth of 60 inches or more, it
is light yellowish-brown heavy silt loam. The lower part
of the profile contains a few fine threads or veins of lime.
These soils are moderately alkaline and are caleareous
throughout.

Permeability is moderately slow, and the available
water capacity is high. Roots can penetrate to a depth of
60 inches or more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. They are also used
as sites for homes.
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Figure 4.—Two crops grown on Gilman loam under irrigation: citrus (upper part) and alfalfa (lower part).
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Representative profile of Glenbar clay loam in a culti-
vated area, 200 feet north of the south quarter corner of
sec. 6, T. 3 S., R. 8 E., in Pinal County:

Ap—O to 14 inches, light-brown (7.5YR 6/4) clay loam, dark
brown (7.5YR 4/4) when moist; massive; hard when
dry, firm when moist, sticky and plastic when wet;
few fine and medium roots; common, fine and me-
dium, interstitial pores; slightly effervescent; mod-
erately alkaline; clear, smooth boundary. 8 to 17
inches thick.

C1—14 to 20 inches, brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) when moist; massive; hard when
dry, firm when moist, sticky and plastic when wet;
very few very fine roots; common, fine, tubular pores;
slightly effervescent; moderately alkaline; clear,
smooth boundary. 5 to 32 inches thick.

C2—20 to 34 inches, light yellowish-brown (10YR 6/4) clay
loam, dark brown (10YR 4/3) when moist; massive;
hard when dry, firm when moist, sticky and plastic
when wet: few fine roots; common, fine, tubular
pores; strongly effervescent; moderately alkaline ;
gradual, smooth boundary. 0 to 20 inches thick.

('3—34 to 47 inches, light-brown (7.5YR 6/4) clay loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and plastic when wet; few fine roots; common, fine,
tubular pores; strongly effervescent and contains fine
threads of lime; moderately alkaline; abrupt, smooth
boundary. 10 to 20 inches thick.

(4—47 to 60 inches, light yellowish-brown (10YR 6/4) heavy
silt loam, dark brown (10YR 4/3) when moist; mas-
sive: soft when dry, very friable when moist, slightly
sticky and nonplastic when wet; common, fine, tubu-
lar pores; strongly effervescent; moderately alkaline.

The A horizon is typically clay loam, but it is loam in a
few small areas. The C horizons are clay loam, silty clay
loam, heavy loam or heavy silt loam. Also, in some places the
texture is very fine sandy loam or fine sandy loam at a
depth of 40 inches or below. In some areas the soils are
stratified and contain thin layers (1 inch thick) of finer tex-
tured or of coarser textured material. Fine threads or veins
of lime are absent in some places. In some small areas, the
profile contains a buried B horizon that is below a depth of
40 inches.

Glenbar clay loam (Gn).—This soil is on flood plains
and alluvial fans of the Queen Creek Wash, the Salt
River, and tributaries of those rivers. The areas are long
and narrow, and most of them contain about 90 acres.
Slopes are generally less than 0.5 percent.

Included with this soil in mapping were small areas of
Gilman loam, Trix clay loam, and Mohall loam.

Runoff is slow. Water erosion and soil blowing are not
hazards.

This Glenbar soil is used to grow cotton, alfalfa, sor-
ochum, small grains, sugar beets, citrus, and vegetables.
Near Phoenix, it is also used as a site for a few homes.
Capability unit I-1 irrigated ; subclass VIIe dryland.

Gravelly Alluvial Land

Gravelly alluvial land (Gr) consists of moderately
coarse textured and coarse textured, unconsolidated al-
Juvium that is very gravelly and contains thin layers of
coarse fragments. The texture is generally sandy loam or
loamy sand, and the content of gravel and of other coarse
fragments is 50 to 70 percent. This mapping unit mainly
oceupies high fans on the foot slopes of mountains. Slopes
are mostly between 3 and 5 percent, but they are as much
as 10 percent in a few places. The vegetation is creosote-
bush, mesquite, palo verde, cactus. annual grasses, and
weeds. Elevations range from 1,100 to 1,800 feet. The

average annual rainfall is 6 to 8 inches, the average an-
nual air temperature is 72° to 74° F., and the frost-free
period is 240 to 300 days.

Runoff is slow. Permeability is very rapid, and the
available water capacity is low. Roots can penetrate to a
depth of 60 inches or more.

This mapping unit is not suited to crops. For short
periods after rains in summer and in winter, however, it
is occasionally used for grazing. Subgrade material, used
for building airfields and roads, has been obtained from

some areas. Capability unit not assigned; subclass VI1Is
dryland.

Laveen Series

In the Laveen series are well-drained soils on old
alluvial fans and old stream terraces. These soils have
slopes of 0 to 3 percent. They formed in mixed alluvium
from many different kinds of rocks. The vegetation 1s
cereosotebush, mesquite, palo verde, bur-sage, cactus, an-
nual grasses, and weeds, Elevations range from 1,100 to
1.700 feet. The average annual rainfall ranges from 6 to 8
inches, the average annual soil temperature ranges from
72° to 74° F., and the frost-free perind ranges from 240
to 300 days. Laveen soils are associated mainly with
Rillito. Pinal, Avondale, and Mohall soils.

In a representative profile, the surface layer is brown
loam about 14 inches thick. The underlying material is
light-brown loam that is high in content of lime and
extends to a depth of 60 inches or more. These soils are
moderately alkaline and are generally strongly calcareous
throughout.

Permeability is moderate, and the available water
capacity is high. Roots can penetrate to a depth of 60
inches or more.

These soils are used for most of the irrigated crops
commonly grown in the survey area, and they are used
as range for short periods. Some areas are also used as
sites for homes and for recreation.

Representative profile of Laveen loam, 0 to 1 percent
slopes, in a cultivated area, 500 feet west of the center of
sec. 82, T. 1 N, R. 5 E., in Maricopa County :

Ap—0 to 14 inches, brown (7T.5YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; massive, parting to weak,
medium, granular structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet: few, medium, fine and very fine roots; many,
very fine, interstitial pores; strongly effervescent;
moderately alkaline; abrupt, smooth boundary. 8§ to
15 inches thick.

Clea—14 to 34 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine and very fine
roots: common, fine, interstitial pores; common, fine,
pink (7T.5YR 7/4) lime segregations, filaments, and
concretions ; violently effervescent; moderately alka-
line; gradual, wavy boundary. 10 to 28 inches thick.

C2ca—34 to 44 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, frinble when moist, slightly sticky
and plastic when wet; few fine and very fine roots;
common, very fine, interstitinl and tubular pores;
many, fine and medinm, pink (7.5YR 7/4) lime mot-
tles and lime nodules; violently effervescent; mod-
erately alkaline; clear, wavy boundary. 18 to 40
inches thick.
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C3ea—44 to 60 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and plastic when wet; few very fine roots: common,
very fine, interstitial and tubular pores; many, fine,
medinm and distinet, pink (7.5YR 8/4) mottles of
lime, pink (7.5YR 7/4) when moist; violently effer-
vescent ; moderately alkaline,

In the A horizon, hue ranges from T.5YR to 10YR; value
is 5 or 6 when the soils are dry and is 4 or 5 when the soils
are moist; and ehroma is 3 or 4 when the soils are dry and
is 2 to 4 when they are moist. In the C horizons, hue is gen-
erally T.5YR, but it ranges to 10YR: value is 5 or 6 when
the soils are dry; and chroma is 4 to 6 when the soils are
dry and is 3 or 4 when they are moist. In some areas a C1
horizon, without an aceumulation of caleium carbonate, lies
just below the A horizon. Value in the segregated lime in the
profile is as high as & and chroma is as low as 2. Depth to
the aceumulation of ealcium carbonate ranges from 14 to 30
inches. The content of lime nodules or concretions in the C
horizons is less than 15 percent, by volume. The content of
caleium ecarbonate in those horizons ranges from 10 to 45
percent. In places the C horizons are weakly cemented.

Laveen loam, 0 to 1 percent slopes (laA).—This soil
has the profile described as representative for the Laveen
series. Size of individual areas is about 350 acres.

Included with this soil in mapping were small areas of
Rillito, Cavelt, Avondale, and Mohall soils. Also included
were small areas of soils in which more than 15 percent
of the surface layer, by volume, is gravel and slopes are
greater than 1 percent. Other inclusions consist of small
areas of soils that have a surface layer of fine sandy loam
or of loamy fine sand, and underlying material that is
generally very fine sandy loam and sandy loam.

Runoff is slow. The hazard of erosion is slight.

This Laveen soil is used to grow cotton, alfalfa, sor-
ghum, small grains, sugar beets, citrus, and vegetables.
Following rains in summer and in winter, it is also occa-
sionally used for grazing. Most of the city of Mesa is
located on this soil. Some areas are used for baseball fields
and golf courses, Capability unit I-1 irrigated; subclass
Vlile dryland,

Laveen loam, 1 to 3 percent slopes (LaB).—This soil is
on old alluvial fans adjacent to the foot slopes of moun-
tains. It has a profile similar to the one described as
representative of the series. Included in mapping were
small areas of Laveen loam, 0 to 1 percent slopes; Mohall
loam; and Rillito gravelly loam.

Runoft is slow to medium. Water erosion is a slight
hazard.

This soil is used for the same crops as are grown on
Laveen loam, 0 to 1 percent slopes, but only a small
acreage is cultivated. A large part of the acreage is used
as sites for homes and for golf courses and other recrea-
tional areas. Capability unit IIe-1 irrigated; subclass
Vlile dryland.

Laveen clay loam, 0 to 1 percent slopes (leA].—This
soil is mainly on low terraces of the Salt River. In most
places slopes are less than 0.5 percent. Size of most
individual areas is about 285 acres. The profile is similar
to the one described as representative for the Laveen
series. The surface layer is clay loam, however, and it has
a slightly darker color and contains slightly more or-
ganic matter than the one in the profile described as
representative,

Included with this soil in mapping were small areas of

Avondale clay loam and Contine clay loam. Also included
were small areas in which the surface layer is loam.

Runoff is slow. The hazard of erosion is slight.

This Laveen soil is used to grow cotton (fig. 5), alfalfa,
sorghum, small grains, sugar beets, citrus, and vegetables.
Near the cities of Mesa and Tempe, it is also used as sites
for many homes. A golf course, a baseball diamond, and
other recreational facilities occupy some areas. Capability
unit I-1 irrigated ; subelass V1Ie dryland.

Mohall Series

The Mohall series consists of well-drained soils on old
alluvial fans and on the sides of valleys. These soils
have slopes of 0 to 1 percent. They formed in old alluvial
material derived from a mixture of rocks, including
granite, schist, some basic igneous rocks, and limestone.
Vegetation is mainly creosotebush, mesquite, saltbush, a
few cactuses, annual grasses (lig. 6), and weeds. Eleva-
tions range from 1,100 to 1,700 feet. The average annual
rainfall is 6 to 8 inches, the average annual soil tempera-
ture is 72° to 74° F., and the frost-free period is 240 to
300 days. Mohall soils are associated mainly with Antho,
Contine, and Vecont soils.

In a representative profile, the surface layer is about
18 inches thick. It is light-brown loam in the upper part
and is light-brown light sandy clay loam in the lower
part. The upper part of the subsoil extends to a depth of
about 40 inches and is reddish-brown light clay loam over
brown sandy clay loam. The lower part of the subsoil
extends to a depth of 60 inches or more and is brown
and light-brown loam. These soils are generally moder-
ately alkaline and are calcareous throughout.

Permeability is moderately slow, and the available
water capacity is high. Roots can penetrate to a depth
of 60 inches or more,

These soils are used for most of the irrigated crops
commonly grown in the survey area. Areas that still have
a cover of desert vegetation are sometimes grazed for
short periods. Some areas are used as sites for homes.

Representative profile of Mohall loam in a cultivated
area, 60 feet east and 60 feet south of the northwest cor-
ner of sec. 24, T. 1 8., R. 5 K., in Maricopa County :

Apl—0 to 15 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few very fine, fine, and medium

roots; few, very fine, interstitial pores; strongly
effervescent ; moderately alkaline; abrupt, smooth

boundary. 12 to 18 inches thick.

Ap2—I15 to 18 inches, light-brown (7.5YR 6/4) light sandy
clay loam, dark brown (7.5YR 4/4) when moist ;
massive ; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few
very fine and fine roots; few, very fine, interstitial
pores; strongly effervescent; moderately alkaline;
clear, smooth boundary. 4 to T inches thick.

B21tca—18 to 26 inches, reddish-brown (BYR 5/4) light clay
loam, reddish brown (5YR 4/4) when moist; weak,
fine and medium, subangular and angular blocky
structure; hard when dry, friable when moist,
slightly sticky and plastic when wet: few very fine
and fine roots; many, very fine, tubular pores:; com-
mon thin clay films on ped surfaces and in pores:
common to many, fine and medium, pinkish-white
(5YR 8/2) masses and veins of lime, pinkish gray
(5YR 7/2) when moist; strongly to violently effer-
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Figure 5.—Irrigated cotton on Laveen clay loam, 0 to 1 percent slopes.

vescent ; moderately alkaline; clear, wavy boundary.
4 to 14 inches thick.

B22tea—26 to 40 inches, brown (7.5YR 5/4) sandy clay loam,
dark brown (7.5YR 4/4) when moist; moderate, fine
and medium, subangular blocky strueture ; hard when
dry, friable when moist, slightly sticky and plastic
when wet; few very fine and fine roots; many, very
fine, tubular pores; common thin eclay films on ped
surfaces and in tubular pores; many, fine to coarse,
distinet, pinkish-white (7.5YR 8/2) masses of lime
and fragments of soft lime, pinkish gray (7.5YR T7/2)
when moist; violently effervescent; moderately alka-
line; gradual, wavy boundary. 10 to 24 inches thick.

B3lca—40 to 52 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; weak, medium, subangular
blocky structure; hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
few very fine roots; many, very fine, tubular pores;
common, fine, distinet, pinkish-white (7.5YR 8/8)
mycelialike veins and masses of lime; strongly effer-
vescent ; moderately alkaline; gradual, wavy bound-
ary. 6 to 16 inches thick.

B32ca—52 to 60 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; massive; hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet; common, very fine, tubular pores;, com-
mon thin manganese stains and coatings in root chan-
nels) ; common, fine, distinet, pinkish-white (7.5YR
8/2) mycelialike veins and masses of lime ; strongly to
violently effervescent; moderately alkaline.

In the A horizon, hue is generally 7.5YR, but ranges to

10YR; value is 5 to 6 when the soils are dry and 3 or 4
when they are moist ; and chroma is 2 to 6, both when the soils

are dry and when they are moist. In most places the A horizon
is loam, but it is light sandy clay loam in small areas. In
places where this soil has been plowed to depths of 15 to 18
inches, the A horizon contains some material from the B hori-
zons. Hue of the B horizon ranges from 5YR to T.5YR; value
is 5 or 6 when the soils are dry and 4 or 5 when they are
moist; and chroma of those horizons ranges from 3 to 6, both
when the soils are dry and when they are moist. The B horizon
is clay loam, sandy clay loam, or loam. In places a C horizon
is below a depth of 24 inches. Where present, the C horizon is
sandy loam to clay loam. Depth to horizons of lime accumula-
tion ranges from 16 to 36 inches. The entire soil profile is
slightly to violently effervescent.

Mohall sandy loam (Mo).—This soil has a profile similar
to the one described as representative for the Mohall
series, but the surface layer is sandy loam. The surface
layer is about 12 to 16 inches thick.

Included with this soil in mapping were small areas of
Antho, Laveen, and Valencia soils, and small areas of
Mohall loam. Also included were small areas of soils that
have slopes greater than 1 percent, and other small areas
of soils in which the content of gravel is more than 15
percent,

Runoft is slow. Soil blowing is a slight hazard.

This Mohall soil is used to grow cotton, alfalfa, small
grains, sorghum, sugar beets, citrus, and vegetables. In
the city of Chandler, it is also used as a site for several
homes. Capability unit I-2 irrigated; subclass VIIe
dryland.
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Figure 6.—Bermudagrass pasture on Mohall sandy loam.

Mohall loam (Mv).—This soil has the profile described
as representative for the Mohall series. Size of most
individual areas is about 180 acres, but some areas are as
large as 2,000 acres.

Included with this soil in mapping were small areas of
Mohall sandy loam, Antho sandy loam, Contine clay
loam, and Vecont clay. Also included were small areas of
soils that are saline and alkali. On the soil map, these
included saline and alkali soils are indicated by a spot
symbol.

Runoff is slow. Soil blowing and water erosion are not
hazards.

This Mohall soil is used to grow cotton, alfalfa (fig. 7),
small grains, sorghum, sugar beets, citrus, and vegetables.
It is also used for grazing for short periods after rains
in summer and in winter, and as sites for many homes in
the city of Chandler. Capability unit I-1 irrigated; sub-
class VIIe dryland.

Pimer Series

The Pimer series consists of well-drained soils on flood
plains and alluvial fans. These soils have slopes of 0 to 1
percent. They formed in mixed alluvium from acidie and
basic igneous rocks. The vegetation is mesquite. creosote-
bush, saltbush, annual grasses, and weeds. FElevations
range from 1,075 to 1,600 feet. The average annual rain-
fall is 6 to 8 inches, the average annual soil temperature
is 72° to 74° F., and the frost-free period is 240 to 300

days. Pimer soils are associated with Avondale, Gilman,
Vint, and Cashion soils. )

In a representative profile, the surface layer is brown
light clay loam and clay loam about 27 inches thick. The
underlying material is brown clay loam and loam to a
depth of 60 inches or more. These soils are moderately
alkaline and are generally calcareous throughout.

Permeability is moderately slow, and available water
capacity is high. Roots can penetrate to a depth of 60
inches or more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. They are also used
as sites for homes.

Representative profile of Pimer clay loam in a culti-
vated area, 850 feet west and 950 feet south of the north-
east corner of sec. 17, T. 1 N,, R. 5 E., in Maricopa
County:

Ap—0 to 15 inches, brown (7.5YR 5/2) light clay loam, dark
brown (7.5YR 3,/2) when moist; weak, medium, sub-
angular blocky structure; slightly hard when dry,
friable when moist, slightly sticky and plastic when
wet ; many very fine roots; common, very fine, inter-
stitial and tubular pores; strongly effervescent; mod-
erately alkaline; abrupt, smooth boundary. 8 to 16
inches thick.

A1—15 to 27 inches, brown (7.5YR 5/2) clay loam, dark
brown (7.5YR 3/2) when moist; weak, fine and me-
dium, subangular blocky structure; very hard when
dry, firm when moist, sticky and plastic when wet;
common very fine roots; common, very fine, inter-
stitial pores: strongly effervescent; moderately alka-
line; gradual, wavy boundary. 11 to 36 inches thick.
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Figure 7.—Two irrigated areas of Mohall loam. The upper area is used to grow alfalfa. The lower one is used to grow grain sorghum.
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C1—27 to 45 inches, brown (7.5YR 5/2) loam, dark brown
(7.5YR 3/2) when moist; weak, fine and medium,
subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet: com-
mon very fine roots; common, very fine, interstitial
pores; strongly effervescent:; moderately alkaline;
clear, wavy boundary. 0 to 24 inches thick.

C2—45 to 60 inches, brown (7.5YR 5/2) clay loam, dark
brown (7.5YR 3/2) when moist; weak, medium, sub-
angular blocky structure; hard when dry, firm when
moist, sticky and plastic when wet; few very fine
roots ; few, very fine, interstitial pores; strongly effer-
vescent ; moderately alkaline.

Throughout the entire soil profile, hue is generally 7.5YR,
but it ranges to 10YR in some areas. In most places value
throughout the profile is 5 when the soils are dry and is 3
when they are moist. In some areas below a depth of 36
inches, value is 6 when the soils are dry and is 4 when the
soils are moist. Chroma is generally 2 or 3, both when the
soils are dry and when they are moist, but it ranges to 4
below a depth of 36 inches in some places. The soil profile is
mainly clay loam, loam, or heavy loam throughout, but it
contains thin layers of fine sandy loam, very fine sandy loam,
silt loam, and silty elay loam in places. These soils are
slightly to strongly effervescent throughout.

Pimer clay loam (Pm).—This nearly level soil is in long,
narrow areas on alluvial fans and flood plains of the Salt
River. Size of the areas is mostly about 50 acres. Slopes
are generally about 0.3 percent.

Included with this soil in mapping were areas of soils
that have a surface layer of heavy loam, and small areas
of Avondale. Cashion, and Gilman soils.

Runoft is slow. Water erosion and soil blowing are not
hazards.

This Pimer soil is used to grow cotton. alfalfa. sor-
ghum. small grains, sngar beets. citrus, and vegetables.
In the cities of Mesa, Tempe, and Phoenix. it is also nsed
as sites for homes. Capability unit I-1 irrigated; sub-
class VITe dryland.

Pinal Series

The Pinal series consists of well-drained soils that
have an indurated, lime-silica-cemented pan at a depth of
4 to 20 inches. These soils have slopes of 0 to 3 percent.
They are on terraces, where they formed in gravelly al-
Iuvium derived from many different kinds of acidic and
basic igneous rocks. The vegetation is ereosotebush. mes-
quite. annnal grasses, and weeds. Elevations range from
1,100 to 1.700 feet. Average annual rainfall is 6 to 8
inches, the average annual soil temperature is 72° to 74°
F.. and the frost-free period is 240 to 300 davs. Pinal
soils are associated mainly with Rillito and Laveen soils.

In a representative profile, the soil material is light-
brown gravelly loam to a depth of about 18 inches. A
very pale brown, indurated, lime-silica-cemented pan is
just beneath the gravelly loam and extends to a depth of
about 28 inches.

Permeability is moderate above the pan and is very
slow in the pan. Available water capacity is low. Roots
can penetrate to a depth of 4 to 20 inches.

These soils are not well suited to irrigated crops. Where
they occur in small fingerlike areas that extend into areas
of more productive Laveen and Rillito soils, however,
they are irrigated and are used for the same crops as the

Laveen and Rillito soils. North and northeast of the city
of Mesa, these soils are used as sites for several homes.

Representative profile of Pinal gravelly loam, 0 to 1
percent slopes, in a noncultivated area of the desert, 940
feet west and 940 feet north of the southeast corner of
sec. 6, T. 1 N., R. 6 E., in Maricopa County:

A1—0 to 5 inches, light-brown (7.5YR 6/4) gravelly loam,
dark brown (7.5YR 4/4) when moist; weak, medium,
platy strueture; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
few very fine roots; few, very fine, interstitial pores
and few, micro, interstitial pores; about 20 percent
of horizon is gravel; strongly effervescent; moder-
ately alkaline; clear, wavy boundary. 1 to 5 inches
thick.

Clea—>5 to 18 inches, light-brown (7.5YR 6/4) gravelly loam,
dark brown (7.5YR 4/4) when moist; massive; hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few very fine roots; many,
very fine, tubular pores; approximately 20 percent of
horizon is gravel; few, fine, distinet, white (10YR
8/2) lime segregations; violently effervescent; mod-
erately alkaline; abrupt, wavy boundary. 3 to 15
inches thick.

(C2sicam—18 to 28 inches, very pale brown (10YR 8/3), in-
durated, lime-silica-cemented duripan that has a thin
laminar layer on the upper surface, very pale brown
(10YR 7/3) when moist; massive; violently effer-
vescent.

In the A horizon, hue ranges from 7T.5YR to 10YR; value is

5 to 7 when the soils are dry and is 4 or 5 when they are

moist; and chroma is 3 or 4. The A horizon is loam to gravelly

sandy loam. In the C horizon, chroma ranges from 2 to 4.

Texture of the C horizon ranges to gravelly very fine sandy

loam., More than 15 percent of the indurated lime-silica-

cemented pan is gravel and cobblestones.

Pinal gravelly loam, 0 to 1 percent slopes [PnA).—This
nearly level soil is on terraces along the Salt River. The
areas are mainly long and narrow, and they range from
5 to T0 acres in size. The profile of this soil is the one
described as representative for the Pinal series.

Inclnded with this soil in mapping were small areas of
Pinal gravelly loam, 1 to 3 percent slopes: Rillito gravel-
ly loam; Pinal loam, moderately deep variant; and La-
veen loam.

Runoft is slow. Water erosion and soil blowing are not
hazards.

This Pinal soil is used for cotton, alfalfa, and ecitrus,
mainly because some small areas extend into areas of
more productive soils and are farmed with those soils.
Where citrus trees are to be planted, dynamite is some-
times used to blast holes. A few homes are located on this
soil. Capability unit not assigned; subelass VIIs dryland.

Pinal gravelly loam, 1 to 3 percent slopes (PnC).—This
gently sloping soil is on terraces. Its profile is similar to
the one described as representative of the series. Most
arcas are long and narrow and range from 3 to 45 acres
in size.

Included with this soil in mapping were small areas
where slopes are less than 1 percent, and other small
areas where slopes are as much as 5 percent. Also in-
cluded were small areas of Rillito soils.

Runoff is slow to medium. Water erosion is a slight
hazard.

This Pinal soil is not used for irrigated crops. Some
homes are located on it. Capability unit not assigned;
subelass VIIs dryland.
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Pinal Series, Moderately Deep Variant

Soils of the Pinal series, moderately deep variant, are
well drained. They have an indurated lime-silica-ce-
mented pan at a depth of 30 to 40 inches. These soils are
on terraces, where they formed in mixed alluvial material
from acidic and basic igneous rocks. Slopes are 0 to 1
percent. The vegetation is creosotebush, mesquite, salt-
bush. annual grasses, and weeds. Elevations range from
1,100 to 1,700 feet. The average annual rainfall is 6 to 8
inches, the average annual soil temperature is 72° to 74°
F., and the frost-free period is 240 to 300 days. Soils of
the Pinal series, moderately deep variant, are associated
with normal Pinal soils and with Rillito, Laveen, and
Mohall soils.

In a representative profile, the surface layer is brown
and light-brown loam about 13 inches thick. The upper
part of the underlying material is brown loam about 11
inches thick over a layer of pink gravelly loam about 14
inches thick. A white, indurated, lime-silica-cemented pan
is at a depth of about 38 inches and extends to a depth of
G0 inches or more, These soils are moderately alkaline
and are strongly calearcous throughout.

Permeability is moderate above the hardpan and is
very slow in the pan. The available water capacity is
moderate. Roots can penetrate to a depth of 30 to 40
inches.

These soils are used for most of the irrigated crops
commonly grown in the survey area. They are also used
as sites for a few homes.

Representative profile of Pinal loam, moderately deep
variant, in a cultivated area, 450 feet east and 50 feet
north of the southwest corner of the NE14,SW1/ sec. 1,
T.1N., R.5 E., in Maricopa County :

Apl—0 to 9 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; massive or weak, medium,
subangular blocky structure; slightly hard when dry,
friable when moist, slightly sticky and slightly plas-
tic when wet; about 6 percent of horizon is gravel:
few very fine roots; violently effervescent; moder-
ately alkaline; abrupt, smooth boundary. 7 to 9
inches thick.

Ap2—9 to 13 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; about 6 percent of
horizon is gravel; few very fine roots; many, very
fine, interstitial pores and few, fine, tubular pores;
violently effervescent; moderately alkaline; -clear,
smooth boundary. 0 to 4 inches thick.

Clea—13 to 24 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; massive; hard when dry,
friable when moist, slightly sticky and plastic when
wet; about 6 percent of horizon is gravel; few very
fine roots; many, very fine and micro, tubular pores;
common to many, fine and medium, distinet pinkish-
white (7.5YR 8/2) segregations of soft lime; vio-
lently effervescent ; moderately alkaline; clear, wavy
boundary. 9 to 11 inches thick.

C2c¢a—24 to 38 inches, pink (7.5YR 7/4) gravelly loain, light
brown (7.5YR 6/4) when moist; massive; very hard
when dry, friable when moist, nonsticky and slightly
plastic when wet: few very fine roots; many very
fine and miero pores; many, medium and ecoarse,
distinet, white (10YR 8/2) segregations of lime and
very hard nodules of lime; violently effervescent:
about 20 percent of horizon is gravel that oceurs as
lime econcretions; moderately alkaline; clear, wavy
boundary. 6 to 15 inches thick.

C3cam—38 to 60 inches, white (10YR 8/2), indurated lime-
silica hardpan that has a thin laminar layer on its
upper surface.

In the A horizon, hue is 7.5YR to 10YR; value is 5 or 6
when the soils are dry and 3 or 4 when they are moist.
Chroma is 3 or 4, both when the soils are dry and when they
are moist. In most places the A horizon is loam, but texture
ranges to fine sandy loam. The C1 horizon is loam in most
areas, but texture ranges to very fine sandy loam. Hue in
the C1 and C2 horizons ranges from 7.5YR to 10YR; value
ranges from 5 to 7 when the soils are dry and from 4 to 6
when they are moist. Chroma ranges from 2 to 4 when the
soils are dry and moist. In some places the C1 horizon has a
content of gravel of as much as 14 percent. The C2 horizon
is loam to very fine sandy loam or fine sandy loam. Gravel
in the C2 horizon is in the form of hard, lime-silica concre-
tions. The content of gravel in the C2 horizon ranges from
15 to 30 pereent. Depth to the indurated, lime-silica hardpan
ranges from 22 to 40 inches. The soil profile is strongly
effervescent or violently effervescent throughout.

Pinal loam, moderately deep variant (Po).—This soil
occurs in long, narrow areas. Size of most of the areas
is about 30 acres.

Included with this soil in mapping were small areas of
Pinal gravelly loam, 0 to 1 percent slopes; Rillito gravelly
loam, 0 to 1 percent slopes; and Laveen loam, 0 to 1 per-
cent slopes. )

Runofl is slow. Water erosion and soil blowing are not
hazards.

This Pinal soil is used to grow irrigated cotton, alfalfa,
sugar beets, sorghum, small grains, and citrus. In a few
places northeast of the city of Mesa. it is also used as
sites for homes. Capability unit ITs-5 irrigated: subeclass
V1ls dryland.

Pinamt Series

The Pinamt series consists of well-drained soils on ter-
races and alluvial fans. These soils have slopes of 0 to 5
percent. They formed in alluvium derived from acidic
and basic igneous rocks. The vegetation is mainly creo-
sotebush. mesquite, cactus, annual grasses, and weeds.
Elevations range from 1,100 to 1,800 feet. The average
annual rainfall is 6 to 8 inches. the average annual soil
temperature is 72° to 74° F., and the frost-free period is
240 to 300 days. Pinamt soils are associated mainly with
Antho, Cavelt, and Tremant soils.

In a representative profile, the surface layer is light-
brown very gravelly loam about 3 inches thick. The sub-
soil, about 37 inches thick, is reddish-brown and yellow-
ish-red very gravelly sandy eclay loam in the upper part
and is reddish-yellow very gravelly loam in the lower
part. The substratum is light-brown, weakly cemented
very gravelly loam that extends to a depth of 60 inches
or more. These soils are moderately alkaline and are
generally ealeareous throughout.

Permeability is moderately slow, and the available
water capacity is low. Roots can penctrate to a depth of
10 to 48 inches.

Some areas of these soils that have slopes of less than 1
percent are used for the commonly grown irrigated crops.
Mainly, these soils are used as sites for homes and for
recreation areas.

Representative profile of Piramt very gravelly loam,

3 to 5 percent slopes, in a noncu'tivated area of the
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desert, 450 feet south and 800 feet east of the west quar-
ter corner of sec. 34, T. 3 N., R. 3 E., in Maricopa County :

Al—0 to 3 inches, light-brown (7.5YR 6/4) very gravelly
loam, reddish brown (5YR 4/4) when moist; weak,
medinm, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; many, very
fine and fine, vesicular and tubular pores; more than
70 percent of horizon is gravel; slightly effervescent :
moderately alkaline; abrupt, wavy boundary. 2 to 6
inches thick.

Blt—3 to 6 inches, reddish-brown (5YR 5/4) very gravelly
sandy eclay loam, reddish brown (5YR 4/4) when
moist; weak, fine, subangular blocky structure;
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; few very fine and fine
roots; common, fine, tubular pores and many, fine,
interstitial pores; approximately 70 percent of hori-
zon is gravel; few thin eclay films in pores; strongly
effervescent ; moderately alkaline; elear, wavy bound-
ary. 2 to 6 inches thick.

B2t—6 to 17 inches, yellowish-red (5YR 4/6) very gravelly
sandy clay loam, reddish brown (5YR 4/4) when
moist ; moderate, fine and medium, subangular blocky
structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; few fine and
medium roots; few, fine, tubular and interstitial
pores ; approximately 60 percent of horizon is gravel;
common thin elay films on ped surfaces and in pores;
strongly effervescent; moderately alkaline; abrupt,
wavy boundary. 9 to 18 inches thick.

B3ea—17 to 40 inches, reddish-yellow (5YR 6/6) very gravelly
loam, yellowish red (5YR 5/6) when moist; massive
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few fine roots;
many, fine, interstitial pores and few, fine, tubular
pores; approximately 60 percent of horizon is gravel ;
few thin eclay films in pores; many, large, distinet,
pink (5YR 8/4) lime segregations and coatings on
the underside of pebbles; violently effervescent; mod-
erately alkaline; abrupt, wavy boundary. 12 to 28
inches thick.

Cea—40 to 60 inches, light-brown (7.5YR 6/4), weakly ce-
mented very gravelly loam, reddish brown (5YR 4/4)
when moist ; massive; slightly hard, friable, slightly
sticky and slightly plastic; many, fine and medium,
distinet lime segregations; approximately 50 percent
of horizon is gravel; strongly effervescent; moder-
ately alkaline.

In the A horizon, hue is T.5YR to 10YR; value is 5 or 6
when the soils are dry and is 4 or 5 when they are moist:
and chroma is 3 or 4, both when the soils are dry and when
they are moist. Typiecally, the A horizon is very gravelly loam,
but it is very gravelly clay loam in small areas. In most
places the A horizon is slightly to strongly effervescent. Hue
in the B and C horizons ranges from 5YR to T.5YR; value
is 4 to 6 when the soils are dry and 4 to 5 when they are
moist. Chroma is 4 to 6 when the soils are dry and moist.
The B horizons are generally very gravelly sandy clay loam
or very gravelly loam, but their texture ranges to wvery
gravelly clay loam. The C horizon is typically very gravelly
loam, but its texture ranges to very gravelly sandy loam.

Pinamt very gravelly loam, 0 to 1 percent slopes
[PvA).—In most places this nearly level soil occurs on allu-
vial fans and terraces in association with Avondale and
Gilman soils. Its profile is similar to the one described as
representative of the series. The areas are long and nar-
row, and they mostly are about 13 acres in size.

Ineluded with this soil in mapping were small areas of
Rillito and Pinal soils.

Runoff is slow. Erosion is not a hazard.

This Pinamt soil is used for cotton, alfalfa, small
grains, sorghwm, pasture, and citrus, but it is not well
suited to these erops. It is used for them mainly because

it is within areas of more productive soils and is farmed
with those soils. Capability unit IVs-6 irrigated; sub-
class VIIs dryland.

Pinamt very gravelly loam, 3 to 5 percent slopes
(PvC).—This gently sloping soil is on old alluvial fans, near
the foot slopes of mountains. It has the profile described
as representative for the Pinamt series. Slopes are mainly
3 to 4 percent. Size of most areas is about 155 acres.

Ineluded with this soil in mapping were small areas of
Antho, Cavelt, Rillito, and Tremant soils.

Runoff is medium. Water erosion is a slight hazard.

This Pinamt soil is not used for cultivated erops, but
it is used as range for short periods after rains in summer
and in winter. Some homes are located on it, and other
areas are used for pienicking. Capability unit not as-
signed ; subelass VIIe dryland.

Rillito Series

The Rillito series consists of well-drained soils on old
alluvial fans and terraces. These soils have slopes of 0 to
3 percent. They formed in mixed alluvium derived from
acidie and basie igneous rocks. The vegetation is ereosote-
bush, mesquite, cactus, desert sage, annnal grasses, and
weeds. Elevations range from 1,100 to 1,700 feet. The
average annual rainfall is 6 to 8 inches, the average
annual soil temperature is 72° to 74° F., and the frost-
free period is 240 to 300 days. Rillito soils are associated
mainly with Pinal, Laveen, and Tremant soils.

In a representative profile, the surface layer is light-
brown gravelly loam about 13 inches thick. The under-
lying material is light-brown and pinkish-gray gravelly
loam that extends to a depth of 60 inches or more. The
s;nl profile contains lime concretions and masses of soft
lime. These soils are moderately alkaline and are strongly
caleareous throughout.

Permeability and the available water capacity are both
moderate. Roots can penetrate to a depth of 60 inches or
more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. Some areas are used
as range for short periods following rains. Other small
tracts are used as sites for homes or for recreation areas.

Representative profile of Rillito gravelly loam, 0 to 1
percent slopes, in a cultivated area, 800 feet east and
1,200 feet north of the center of sec. 11, T. 1 N., R. 5 E.,
in Maricopa County :

Ap—0 to 13 inches, light-brown (7.5YR 6/4) gravelly loam,
brown (7.5YR 5/4) when moist; weak, fine and very
fine, granular structure; slightly hard when dry,
friable when moist, slightly sticky and slightly plas-
tice when wet; common fine and few medium roots;
few, fine, tubular and interstitial pores; 25 to 30
percent of horizon is gravel; strongly effervescent;
moderately alkaline; abrupt, smooth boundary. 8 to
16 inches thick.

C1—13 to 18 inches, light-brown (7.5YR 6/4) gravelly loam,
brown (7.5YR 5/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common fine and few
medium  roots: few, fine, tubular and interstitial
pores; 30 percent of horizon is gravel that is partly
lime coneretions; strongly effervescent; moderately
alkaline; elear, wavy boundary. 3 to 16 inches thick,

C2ea—18 to 43 inches, pinkish-gray (7.5YR 7/2) gravelly
loam, brown (7.5YR 5/4) when moist ; massive; hard
when dry, friable when moist, slightly sticky and
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plastic when wet ; common fine roots; few, fine, tubu-
lar and interstitial pores; 35 percent of horizon is
gravel that is largely lime concretions;  common,
medium, distinet lime mottles that are pinkish white
(7T.5YR &/2) and pinkish gray (T.5YR 7/2) when
moist: violently effervescent; moderately alkaline ;

clear, wavy boundary. 20 to 36 inches thick.
(3ca—43 to 60 inches, light-brown (7.5YR 6/4), weakly ce-
mented gravelly loam, dark brown (7.5YR 4/4) when
moist: massive: hard when dry, firm when moist,
slightly sticky and plastic when wet; few, very fine,
interstitinl and tubular pores; 25 percent of horizon
is gravel, mostly lime concretions; many, medium,
distinet, pinkish-white (T.5YR 8/2) lime mottles that
are pinkish gray (7T.5YR 7/2) when moist; violently

effervescent : moderately alkaline.

The A horizon ranges from gravelly loam to gravelly sandy
loam. Throughout the profile hue ranges from 75YR to 10YR:
7 when the soils are dry and from

value ranges from 5 to T
4 to 6 when they are moist. In most places the € horizons

are gravelly loam, but the texture ranges to gravelly sandy
loam.

Rillito gravelly loam, 0 to 1 percent slopes (RIA).—This
soil has the profile deseribed as representative for the
Rillito series. It occurs in long, narrow areas that mostly
are about 40 acres in size.

Included with this soil in mapping were small areas of
Laveen. Cavelt, Pinamt. and Tremant soils.

Runoff is slow. Erosion is not a hazard.

This Rillito soil is used to grow irrigated cotton, al-
falfa. sorehum, small grains, sugar beets, and citrus. For
short periods after rains in summer and in winter, some
areas are nsed as range. Some homes and a golf course
are located on this soil. Capability unit 1Is-6 irrigated ;
subelass VITs dryland.

Rillito gravelly loam, 1 to 3 percent slopes (RIB).—This
soil ocenrs in areas that are mostly about 45 acres in size.
Its profile is similar to the one desceribed as representative
of the series. Included with this soil in mapping were
«mall areas of a soil that has a surface layer of gravelly
sandy loam. and small areas of Cavelt, Antho, and Tre-
mant soils.

Runoff is slow to medium. Water erosion is a slight
hazard.

This Rillito soil is used to grow irrigated cotton, alfal-
fa. sorghum, small grain, and citrus. Only a small acre-
age is cultivated. This soil is also used as a site for a few
homes. Capability unit ITe-6 irrigated; subclass VIIs
dryland.

Rock Land

Rock land (Ro) consists of areas that are 50 to 70
percent. exposed rock, local rubble, and very shallow or
shallow gravelly loam, sandy loam, and clay loam. It is
dominantly strongly sloping to very steep, but it is
gently sloping or moderately sloping in small areas. Most
of the acreage is in the Phoenix, Salt River, and San Tan
Mountains. Rocks are mainly granite. schist, andesite,
and conglomerate.

Rock land supports a sparse cover of vegetation con-
sisting of cactus, creosotebush. palo verde, grasses, and
forbs. Moss and lichen grow on the north-facing slopes
of exposed rock. Elevations range from 1,100 to 3.500
feot. The average annual rainfall is 7 to 10 inches, the
average annual soil temperature is 72° to 74° F., and the
frost-free period is 200 to 300 days.

Runoft is very rapid, and geologic erosion is active.
Permeability is variable, but in general it ranges from
moderately slow to rapid. The available water capacity is
low. The root zone is shallow or very shallow.

Rock land is used for limited grazing and as sites for
homes. It is also used for parks and recreation areas.
Capability unit not assigned ; subclass V1Is dryland.

Rough Broken Land

Rough broken land (Ru) is a moderately sloping to
very steep land type on the breaks of high terraces and
on toe slopes of the Phoenix, Salt River, and San Tan
Mountains. The areas are dissected by many intermittent
V.shaped drainage channels that mostly are about 30
feet deep and are 70 to 100 feet wide at the top. Between
the channels are irregular, narrow ridges occupied by
different soils. On the ridgetops are mainly gravelly soils
and small areas of gently sloping Antho, Cavelt, Pinamt,
Rillito, and Tremant soils. Slopes range from 5 to 60
percent.

The vegetation on Rough broken land is mainly creo-
sotebush, mesquite, palo verde, cactus, forbs, and annual
grasses. Elevations range from 1.200 to 2,000 feet. The
average annual rainfall is 6 to 9 inches, the average
annual soil temperature is 72° to 74° F., and the frost-
free period is 225 to 300 days.

Runoff is rapid. and geologic erosion is active. Perme-
ability is rapid to moderate, and the available water
capacity is low to moderate. The root zone is shallow to
deep.

Rough broken land is used for limited grazing, for city
parks, and for bridle trails and other recreation areas. It
is also used as a site for a few homes. Capability unit not
assigned ; subelass VITe dryland.

Tremant Series

The Tremant series consists of well-drained soils on
old alluvial fans that extend outward from the nearby
mountains. These soils have slopes of 1 to 3 percent. They
formed in alluvium derived from a mixture of different
rocks from the local mountains. The vegetation is creo-
sotebush, mesquite, desert sage, cactus, annual grasses,
and weeds. Elevations range from 1,100 to 1,800 feet. The
average annual rainfall is 6 to 8 inches, the average
annual soil temperature is 72° to 74° F., and the frost-
free period is 240 to 300 days. Tremant soils are associ-
ated with Antho, Cavelt, and Pinamt soils.

In a representative profile, the surface layer is light-
brown gravelly loam about 1 inch thick. The subsoil is
reddish-brown gravelly sandy clay loam about 15 inches
thick. Tt is underlain by a substratum that extends to a
depth of 60 inches or more and is pink gravelly loam in
the upper part and is light-brown oravelly sandy loam
in the lower part. These soils are moderately alkaline and
are generally caleareous throughout.

Permeability is moderately slow. and the available
water capacity is moderate. Roots can penetrate to a
depth of 60 inches or more.

These soils are used for most of the crops commonly
grown in the survey area. Following rains in summer and
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in winter, they are used as range for short periods. A
few areas are also used as sites for homes.

Representative profile of Tremant gravelly loam, 1 to
3 percent slopes, in a noncultivated area of the desert,
1,600 feet east and 1,100 feet north of the east quarter
corner of sec. 13, T. 3 S., R. 7 E., in Pinal County:

A1—0 to 1 inch, light-brown (7.5YR 6/4) gravelly loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; very few very fine
roots; common, fine, vesicular pores; 45 percent of
horizon is gravel; slightly effervescent; moderately
alkaline ; abrupt, smooth boundary. 1 to 4 inches
thick.

B21t—1 to 5 inches, reddish-brown (5YR 5/4) gravelly sandy
clay loam, reddish brown (5YR 4/4) when moist:
moderate, medinm, subangular blocky structure; hard
when dry, friable when moist, slightly sticky and
plastic when wet; very few very fine roots: common,
fine, tubular pores; 20 percent of horizon is gravel;
common thin clay films on ped surfaces and in pores;
slightly effervescent; moderately alkaline: clear,
wavy boundary. 4 to 8 inches thick.
to 16 inches, reddish-brown (5YR 5/4) gravelly
sandy eclay loam, reddish brown (5YR 4/4) when
moist: weak, medium, subangular blocky structure:
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; very few fine roots ;
few, fine, tubular pores: 15 to 20 percent of horizon
is gravel; few thin clay films on ped surfaces:
strongly effervescent; moderately alkaline; gradual,
wavy boundary. 8 to 18 inches thick.

Clea—16 to 41 inches, pink (7.5YR 7/4) gravelly loam, light
brown (7.5YR 6/4) when moist; massive; very hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few, fine, tubular pores ;
25 percent of horizon is gravel; violently efferves-
cent; moderately alkaline; abrupt, wavy boundary.
20 to 36 inches thick.

C2—41 to 60 inches, light-brown (7.5YR 6/4) gravelly sandy
loam, brown (75YR 5/4) when moist: massive:
slightly hard when dry, friable when moist, nonsticky
and nonplastic when wet: 25 percent of horizon is
gravel ; strongly effervescent; moderately alkaline.

In the A horizon, hue ranges from T.5YR to 10YR and
value is 5 or 6 when the soils are dry and is 4 or 5 when
they are moist. The A horizon ranges from gravelly loam to
gravelly sandy clay loam or gravelly clay loam. In places the
B horizon is gravelly clay loam or gravelly heavy loam. In
the B horizon, hue ranges from 5YR to 7.5YR: value is 5 or
6 when the soils are dry and is 4 or 5 when they are moist;
and chroma is 4 or 5, both when the soils are dry and when
they are moist. The A horizon ranges from gravelly loam to
5YR, value ranges from 4 to 6 when the soils are moist, and
and chroma is 4 or 5, both when the soils are dry and when
are moist. ITn some areas the C horizon is gravelly heavy
loam or gravelly light sandy loam. The content of gravel in
the soil profile ranges from 15 to 35 percent, by volume.

Tremant gravelly loam, 1 to 3 percent slopes (TrB).—
I'his soil is in areas that are rather long and narrow. Size
of most areas is about 60 acres.

Included in mapping were areas of Pinamt, Antho,
Cavelt, and Rillito soils, and areas in which the slope is
less than 1 percent. Also included were areas of a soil
that has short slopes of as much as percent.

Runofl is slow to medium. Water erosion is a slight
hazard in places.

Though only a small acreage is cultivated. this Tre-
mant soil is used for such crops as cotton. alfalfa, sor-
ghum. small grains, and eitrus. peaches, and other fruits

] a, .
(fig. 8). Some areas are used as range for short periods
following rains in summer and in winter, and a few

areas are used as homesites. Capability unit ITe-6 irri-
gated ; subelass VIIs dryland.

Trix Series

The Trix series consists of well-drained soils, mainly
on flood plains and fans of the Queen Creek Wash. These
soils have slopes of 0 to 1 percent. They formed in mixed
parent material derived from many different kinds of
rocks. The vegetation is mesquite, ereosotebush, bur-sage,
annual grasses, and weeds. Elevations range from 1.075
to 1.600 feet. The average annual rainfall is 6 to 8 inches.
the average annual soil temperature is 72° to 74° F., and
the frost-free period is 240 to 300 davs. Trix soils are
associated with Gilman, Glenbar, and Estrella soils.

In a representative profile, the surface layer is light-
brown light elay loam about 14 inches thick. Tt is under-
lain by a layer of light-brown clay loam that extends to
a depth of about 24 inches. The next layer is light red-
dish-brown elay loam that extends to a depth of about 37
inches. Beneath it and extending to a depth of 60 inches
or more is light-brown clay loam. These soils are moder-
ately alkaline and are calearcous throughout the profile.

Permeability is moderately slow, and available water
capacity is high. Roots can penetrate to a depth of 60
inches or more.

These soils are used for most of the crops commonly
grown in the survey area.

Representative profile of Trix clay loam in a culti-
vated area, 60 feet east and 40 feet south of the north
quarter corner of sec. 4, T. 2 S, R. 6 E., in Maricopa
County:

Ap—0 to 14 inches, light-brown (7.5YR 6/4) light clay loam,
dark brown (7.5YR 4/4) when moist; massive; hard
when dry, friable when moist, slightly sticky and
plastic when wet; many very fine and fine roots and
a few medium roots; common, very fine, tubular
pores; strongly effervescent; moderately alkaline:
abrupt, smooth boundary. 10 to 16 inches thick.

C—14 to 24 inches, light-brown (7.5YR 6/4) clay loam, dark
brown (7.5YR 4/4) when moist; massive; hard when
dry, friable when moist, slightly sticky and plastie
when wet:; common very fine and fine roots; many,
very fine, tubular pores and a few tubular pores that
are fine and medium; strongly effervescent: moder-
ately alkaline; clear, smooth boundary. 10 to 22
inches thick.

ITB21teab—24 to 37 inches, light reddish-brown (5YR 6/4)
clay loam, reddish brown (5YR 4/4) when moist:
weak, fine and medium, subangular blocky structure:
very hard when dry, friable when moist, slightly
sticky and plastic when wet; few very fine roots;
common, very fine, tubular pores; few thin clay films
on ped surfaces and lining tubular pores; few to
common, fine, distinet, pink (5YR 8/3) filaments and
mottles of lime; violently effervescent: moderately
alkaline ; elear, wavy boundary. 12 to 16 inches thick.

IIB22tcab—37 to 60 inches, light-brown (7.5YR 6/4) eclay
loam, dark brown (7.5YR 4/4) when moist : moderate,
fine and medium, subangular blocky strueture; very
hard when dry, friable when moist, slightly sticky
and plastic when wet; few very fine roots; many,
very fine and micro, tubular pores; common thin clay
films on ped surfaces and lining tubular pores; com-
mon, fine, distinet, pink (5YR 8/3) veins and mottles
of lime; violently effervescent; moderately alkaline.

The A horizon is heavy loam in a few small areas, but the
A and C horizons are mainly light clay loam to heavy clay
loam. Hue of the A and the C horizons ranges from T.5YR
to 10YR. Value in those horizons is 5 or 6 when the soils are
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Figure 8.—Areas of Tremant gravelly loam, 1 to 3 percent slopes, used for fruit trees. Upper part shows an orchard of peaches
and apricots. Lower part shows an orchard of plums and nectarines.
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dry and 4 or 5 when they are moist. In the IIB horizons,
hue ranges from 5YR to T.5YR and value is 5 or 6 when the
soils are dry and 4 or 5 when they are moist. The segregated
lime in the ITB horizons has a value of 7 or 8 and chroma as
low as 2. In the lower IIB horizon, texture ranges from
heavy eclay loam to loam. Depth to the IIB horizons ranges
from 20 to 38 inches, but it is generally between 24 and 30
inches. In places the uppermost part of the profile is only
slightly effervescent, but effervescence ranges to violent in
the lower part.

Trix clay loam (Tx).—This soil mostly has slopes of
about 0.3 pereent. Size of the aveas in which it oceurs is
generally about 170 acres. Small arcas of Gilman and
Gilenbar soils were ineluded in mapping.

Runoft is slow. Erosion is not. a hazard.

This Trix soil is used to grow cotton, alfalfa. sorghum,
small grains, sugar beets, citrns, and vegetables, Capa-
bility unit T-1 ]!ll“'lt{‘(l subelass VIIe dnl ind.

Valencia Series

In the Valencia series are well-drained soils on valley
plains and alluvial fans. These soils have slopes of 0 to 1
percent. They formed in mixed alluvium from many
different kinds of acidic and basic igneous rocks. The
vegetation is mainly creosotebush, mesquite. palo verde,
bur -sage, cactus, annual grasses, and weeds, Elevations
range ‘from 1.100 to 1 L7100 “feet. The average annual rain-
fall is 6 to 8 im‘]ma‘,. the average annual soil temperature
is 72° to 74° F., and the frost-free period is 240 to 300
days. 'V .1Im1(1.1 soils are associated with Antho, Mohall,
and Estrella soils.

In a representative profile, the surface layer is brown
light sandy lToam about 13 inches thick. The next hvm.
also Inmm light sandy loam abont 13 inches thick,
underlain by a buried subsoil of light reddish-brown ]1rrht
sandy clay loam about 19 inches thick. Beneath the
bur wtl subsoil and extending to a depth of 60 inches or
more is a substratum of htrht brown sandy loam. In most
places these soils are mndmatv]\ alkaline and are cal-
careous throughout.

Permeability is moderately rapid in the upper horizons
and is moderately slow in the rest of the profile. The
available water capacity is high. Roots can penctrate to
a depth of 60 inches or more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. For short periods
after rains, they are also used as range. Some areas are
used as sites for homes. Others are used as a source of
material to be used in engineering structures.

Representative pmf}h' of Valencia sandy loam in a
cultivated area, 1,620 feet west and 100 feet south of the

cast quarter corner of see. 19, T. 2 S., R. 5 E., in Mari-
copa County :
Ap—0 to 13 inches, brown (7.5YR 5/4) light sandy loam,

dark brown (7T5YR 4/4)
slightly hard when dry, very friable when moist, non-
sticky and nonplastic when wet; few fine roots:
many, fine, interstitial pores; slightly effervescent:
moderately alkaline; gradual, smooth boundary. 8 to
15 inches thick.

C—13 to 26 inches, brown (7.5YR 5/4) light sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky
and nonplastic when wet; few fine roots; few, fine,
tubular pores; strongly effervescent ; moderately alka-
line; clear, wavy boundary. 7 to 20 inches thick.

when moist; massive;

ITBteab—26 to 45 inches, light reddish-brown (5YR 6/4)
light sandy elay loam, reddish brown (5YR 4/4)
when moist ; weak, medium, subangular blocky strue-
ture; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few
fine roots; few, fine and medium, tubular pores: few
thin clay films on ped surfaces; few, fine, distinet,
pinkish-gray (7.5YR 7/2) lime segregations; strongly
effervescent ; moderately alkaline ; elear, wavy bound-
ary. 14 to 24 inches thick.

ITCea—45 to 60 inches, light-brown (7.5YR 6/4) sandy loam,
dark brown (7.5YR 4/4) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet: common, fine,
distinet, pinkish-gray (7.5YR 7/2) lime segregations:
strongly effervescent; few, fine, tubular pores; mod-
erately alkaline.

In the A and the C horizons, hue is T.5YR to 10YR ; value is
5 or 6 when the soils are dry and is 4 or 5 when they are
moist. Texture of the A and the C horizons is light sandy
Ioam or sandy loam to fine sandy loam. In a few small areas,
the content of gravel in the A and the C horizons is as much
as 15 percent. In the TIB horizon, hue is 5YR to 7.5YR ; value
is 5 or 6 when the soils are dry and is 4 or 5 when the soils
are moist; and chroma is 4 or 5, both when the soils are dry
and when they are moist. The ITB horizon is sandy elay loam
to loam or clay loam. In the segregated lime in the ITB and
the TIC horizons, value is as high as 8 and chroma is 2 or 3
in some areas. Effervescence in the TTB and the TIC horizons
is violent in some areas. The ITC horizon is sandy loam to
loam or sandy clay loam.

Valencia sandy loam (Va).—This soil is in areas that
mostly are about 240 acres in size. Included with it in
mapping were small areas of soils that have slopes of as
much as 1.5 pereent, and small areas of Antho, Mohall,
and Estrella soils.

Runoff is slow. Soil blowing is a slight hazard.

This soil is used to grow cotton, alfalfa, sorghum, small
grains, sugar bootq, ‘and citrus. In the commumtv of
(nmdalu]w. it is also used as sites for homes. In some
areas it has been used for road fill. Capability unit 1-2
irrigated: subelass VIIe dryland.

Vecont Series

The Vecont series consists of well-drained soils in
slight depressions on old alluvial fans. These soils have
slopes of 0 to 1 percent. They formed in mixed alluvium
derived from acidie and basic igneous rocks. The vegeta-
tion is mesquite, ereosotebush, annual grasses, and weeds.
Elevations range from 1,075 to 1,600 feet. The average
annual rainfall is 6 to 8 inches, the average annual soil
temperature is 72° to 74° F., and the frost-free period is
240 to 300 days. Vecont soils are associated with Contine
and Mohall soils.

In a representative profile, the surface layer is reddish-
brown clay abont 14 inches thick. The subsoil, also red-
dish-brown clay, is about 27 inches thick. Tt is underlain
by a substratum of reddish-brown eclay loam that extends
to a depth of 60 inches or more. The soil profile is mod-
erately alkaline and is slightly to strongly ecalcarecous
throughout.

Permeability is slow, and available water capacity is
high. Roots can penetrate to a depth of 60 inches or
more.

These soils are used for most of the erops commonly
grown in the survey area. For short periods after rains,
nonirrigated areas are occasionally used as range.
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Representative profile of Vecont clay in a cultivated
area, 1.200 feet south and 100 feet east of the west quar-
ter corner of sec. 14, T. 1 S.. R. 6 E., in Maricopa County :

Ap—0 to 14 inches, reddish-brown (5YR 5/4) clay, reddish
brown (5YR 4/4) when moist; massive; hard when
dry, friable when moist, sticky and plastic when wet;
common medium and fine roots; common, fine, tubu-
lar pores and many, medium, tubular pores; slightly
effervescent; moderately alkaline; clear, smooth
boundary. 8 to 16 inches thick.

B21t—14 to 27 inches, reddish-brown (5YR 5/4) clay, reddish
brown (5YR 44) when moist; weak, coarse, pris-
matie strueture parting to weak, medium and coarse,
angular blocky structure; very hard when dry, firm
when moist, sticky and very plastic when wet; few
very fine and fine roots; common, fine and very fine,
tubular pores; common thin clay films on ped sur-
faces and lining tubular pores; few, fine, distinct,
pink (5YR 7/4) lime filaments; slightly effervescent;
moderately alkaline; gradual, smooth boundary. 8 to
20 inches thick.

B22tea—27 to 41 inches, reddish-brown (5YR 5/3) clay, red-
dish brown (5YR 4/4) when moist; weak, medium
and coarse, subangular blocky and angular blocky
strueture: very hard when dry, very firm when
moist, sticky and very plastic when wet; common
very fine roots; common, fine and very fine, tubular
pores: common thin clay films on ped surfaces and
lining tubular pores; common, fine, distinet, light-
brown (7.5YR 6/4) lime filaments and segregations;
strongly effervescent; moderately alkaline; clear,
wavy boundary. 8 to 24 inches thick.

Cea—41 to 64 inches, reddish-brown (5YR 5/4) clay loam,
reddish brown (5YR 4/4) when moist; weak, medium,
subangular bloeky structure; hard when dry, friable
when moist, sticky and plastic when wet; few very
fine roots: common, fine and very fine, tubular pores;
few, thin eclay films that oeceur as bridges and that
line tubular pores; few, fine, distinet, light-brown
(T.5YR 6/4) lime filaments and segregations;
strongly effervescent ; moderately alkaline.

The Ap horizon ranges from clay or light elay to clay loam
in texture. Throughout the profile, hue ranges from 5YR to
7.5YR: value ranges from 4 to 6 when the soils are dry and
from 3 to 5 when they are moist: and chroma ranges from
2 to 4, both when the soils are dry and when they are moist.
The B horizon is light clay in places. In some areas the seg-
regated lime in the B and the C horizons has a color value
as high as 8 and chroma as low as 1. The C horizon is absent
in some areas. Where present, it is at a depth of 24 to 60
inches and is light clay loam to clay.

Vecont clay (Ve).—This soil is on the lower parts of
old alluvial fans that extend from Williams Air Force
Base to the town of Gilbert. Tt is also on fans in the
southeastern corner of the survey area. Slopes are gener-
ally less than 0.3 percent. Size of individual areas 1s
about 360 acres.

Included with this soil in mapping were small areas of
Clontine and Mohall soils,

Runoff is slow. Water erosion and soil blowing are not
hazards.

This Vecont soil is used to grow cotton, alfalfa, sor-
chum, small grains, citrus, and sugar beets. After rains
in summer and in winter, some areas in the southeastern
corner of the survey area arve used for grazing. Capability
nnit TTTs-3 irrigated ; subelass VITs dryland.

Vint Series

The Vint series consists of nearly level, well-drained
soils on flood plains and alluvial fans of the Queen Creek
Wash and the Salt River. These soils have slopes of 0

to 1 percent. They formed in mixed, coarse-textured
alluvial material derived from many different kinds of
rocks. The vegetation is mainly creosotebush, mesquite,
annual grasses, and weeds. Elevations range from 1,075
to 1.600 feet. The average annual rainfall is 6 to 8
inches, the average annual soil temperature is 72° to 74°
F.. and the frost-free period is 240 to 300 days. Vint
soils are associated mainly with Carrizo, Gilman, and
Agnalt soils.

In a representative profile, the surface layer is pale-
brown loamy fine sand about 12 inches thick. The under-
lying layers, to a depth of 60 inches or more, are mainly
brown or pale-brown loamy fine sand. but they contain
thin layers of silt loam or very fine sandy loam. These
soils are generally mildly alkaline in the upper part of
the profile and are moderately alkaline in the lower part.
The entire profile is ealcareous.

Permeability is moderately rapid, and available water
capacity is moderately low. Roots can penetrate to a
depth of 60 inches or more.

These soils are used for most of the irrigated crops
commonly grown in the survey area. For short periods
after rains, some areas are used for grazing. Some areas
are also used as sites for homes, and others are a source
of material to be used in engineering structures.

Representative profile of Vint loamy fine sand in a
cultivated area, 930 feet east and 50 feet south of the
northwest corner of sec. 19, T. 2 S., R. 7 E., in Maricopa
County :

Ap—0 to 12 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; few fine and
medium roots; few fine interstitial pores; slightly
effervescent ; mildly alkaline; clear, smooth boundary.
6 to 16 inches thick.

(C1—12 to 25 inches, brown (10YR 5/3) loamy fine sand, dark
brown (10YR 4/3) when moist; single grain; loose
both when dry and when moist, nonsticky and non-
plastic when wet; few fine and medium roots; few,
fine, interstitial pores; slightly effervescent; mildly
alkaline; abrupt, wavy boundary. 10 to 20 inches
thick.

1IC2—25 to 27 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 5/3) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common fine and
medium roots: common, fine and medium, interstitial
pores; strongly effervescent; moderately alkaline;
abrupt, wavy boundary. 0 to 3 inches thick.

I11C3—27 to 33 inches, brown (10YR 5/3) loamy fine sand,
dark brown (10YR 4/3) when moist; single grain;
loose when dry and when moist, nonsticky and non-
plastic when wet; few fine and medium roofs; few,
fine, interstitial pores; slightly effervescent; moder-
ately alkaline; abrupt, wavy boundary. 5 to 10
inches thick.

1VC4—383 to 36 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 5/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common fine
and medinum roots; ecommon, fine, interstitial pores;
strongly effervescent; moderately alkaline; abrupt,
wavy boundary. 0 to 5 inches thick.

V(O5—36 to 42 inches, brown (10YR 5/3) loamy fine sand,
dark brown (10YR 4/3) when moist; massive: soft
when dry, very friable when moist, nonsticky and non-
plastic when wet ; few fine roots; few, fine, interstitial
pores: slightly effervescent; moderately alkaline:
clear, wavy boundary. 4 to 8 inches thick.
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VIC6—42 to 45 inches, pale-brown (10YR 6/3) fine sandy
loam, dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few fine roots;
few, fine, interstitial pores:; slightly effervescent;
moderately alkaline; clear, wavy boundary. 1 to 3
inches thick.

VIIC7T—45 to 60 inches, brown (10YR 5/3) loamy sand, dark
brown (10YR 4/3) when moist; single grain; loose
when dry and moist, nonsticky and nonplastic when
wet; very few fine roots; few, fine, interstitial pores;
slightly effervescent ; moderately alkaline.

The A horizon ranges from loamy fine sand to sandy loam,
fine sandy loam, loamy very fine sand, or loamy sand.
Throughout the profile hue ranges from 10YR to 7.5YR and
chroma is 3 or 4, both when the soils are dry and when they
are moist. The C horizons range from loamy fine sand or
loamy sand to loamy very fine sand. In a few places, a layer
of loam, silt loam, or very fine sandy loam is at some depth
below 40 inches. The profile contains thin layers (1 to 3
inches thick) of finer textured material in most places.

Vint loamy fine sand (Vf).—This nearly level soil is on
alluvial fans of the Queen Creek Wash. It has slopes of
less than 0.4 percent. The areas are rather long and nar-
row, and they mostly are about 42 acres in size.

Included with this soil in mapping were small areas of
Carrizo fine- sandy loam, Gilman fine sandy loam, and
Agualt fine sandy loam.

Soil blowing is a slight hazard. Runoff is very slow.

This Vint soil is used to grow cotton, alfalfa, sugar
beets, sorghum, small grains, citrus, potatoes, and grapes
(fig. 9). Some homes are also built on it, and material to
be used as subgrade and as fill for use in constructing
roads and airfields has been taken from some areas. Capa-
bility unit ITIs-7 irrigated ; subclass VIIs dryland.

Use and Management of the Soils

This section deseribes use and management of the soils
for crops and pasture. It also gives facts about suitability
of the soils as recreational areas, briefly discusses their
use for wildlife habitat, and explains engineering uses of
the soils.

Management for Crops and Pasture

Among the principal crops commonly grown in the
survey area under irrigation are cotton, sorghum, barley,
alfalfa, sugar beets, and citrus. In the following pages,
practices suitable for these main crops are described.
First, management of irrigated soils is briefly discussed,
the system of capability classification used by the Soil
Conservation Service is defined, and management suitable
for the soils of each capability unit is explained, Then,

Figure 9.—Area of Vint loamy fine sand used to grow grapes.
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predicted average acre yields of these principal crops are
given and specific management practices are described for
each of the crops for which predicted average yields per
acre are listed. Finally, management of nonirrigated and
nonarable soils is briefly discussed.

Management of irrigated soils?®

The productivity of a soil and its response to manage-
ment depend upon the characteristics of the soil and on
the kind of management received. Soil characteristics are
diffienlt to change, but management can be controlled.
Proper soil management consists of applying a combina-
tion of several practices that conserve the soils and water.
Among the practices needed on nearly all the soils of the
survey area are returning crop residue to the soils, keep-
ing tillage to a minimum, and applying the proper kinds
and amounts of fertilizer. Also important for keeping
the soils in good tilth is a good eropping system that in-
cludes legumes.

Crop residue, returned to the soils, is an important
sonrce of organic matter. Regularly supplying additions
of organic matter increases the supply of plant nutrients,
makes the soils more porous so that air and moisture can
penetrate more readily, and maintains or improves soil
strueture.

Practicing minimum tillage helps to maintain satisfac-
tory soil structure and reduces compaction, thus allowing
air and water to move freely within the soils. Tt is also
important to till the soils at a time when the content of
moisture is such that compaction is kept to a minimum.
Another practice that helps to reduce compaction consists
of construeting well-designed access roads that serve to
minimize travel across these soils. Chemiecal weed control,
where practical to apply, reduces the amount of tillage
required.

On irrigated soils of the survey area, the best results
from fertilizer are obtained if soil tests are used to
determine the requirements for fertilizer. Generally, non-
legumes grown in the survey area respond well to appli-
cations of a fertilizer high both in content of nitrogen
and in content of phosphorus. Legumes respond to ap-
plications of a fertilizer high in content of phosphorus.

If management is good, a large part of the cropping
system can generally consist of row crops. Practicing
minimum tillage is necessary, however, and it is necessary
to return all erop residue to the soils.

Most of the crops commonly grown in Maricopa and
Pinal Counties are grown on soils of the survey area.
The small amount of moisture received from rainfall,
the long growing season, and the hot, dry summers cause
moisture requirements to be high. For satisfactory results
where erops are grown, a properly designed irrigation
system is required that will supply the need for moisture.
Efficient management of irrigation water can be achieved
by shaping fields to a level or nearly level grade, lining
the irrigation ditches with conecrete, and adjusting the
length of irrigation runs according to texture and perme-
ability of the soils. In the survey area, it is assumed that
a good quality of irrigation water is available. Trrigation
water is generally applied by the border, furrow, or cor-
rugation method. A few sprinkler systems are in use.

* Leony KIMBERLIN, agronomy specialist, Soil Conservation Serv-
ice, assisted in preparing this section.

All of the irrigated soils in the survey area are at an
elevation of 1,075 to 1,800 feet. The average annual rain-
fall is 6 to 8 inches, and the average annual soil tempera-
ture is 72° to T4° F. (7). The frost-free season is 240 to
300 days.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field erops. The soils
are grouped according to their limitations when used for
field crops, the risk of damage when they are used, and
the way they respond to treatment. The grouping does
not take into account major and generally expensive land-
forming that would change slope, depth, or other char-
acteristics of the soils; does not take into consideration
possible but unlikely major reclamation projects: and
does not apply to rice, eranberries, horticultural erops, or
other crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
and for engineering. '

In the capability system, the kinds of soil are grouped
at three levels, the capability class, the subclass, and
the unit. These levels are described in the following
paragraphs.

CarapiLrry Crasses, the broadest groups, are desig-
nated by Roman numerals T through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

(Class T soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class IIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

(lass IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils are subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture or range,
woodland, or wildlife. (None in the survey
area.)

Class VT soils have severe limitations that make them
generally unsuitable for cultivation and limit
their use largely to pasture or range, woodland,
or wildlife. (None in the survey area.)

(lass VII soils have very severe limitations that
make unsuitable for cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife.

(Class VIIT soils and landforms have limitations that
preclude their use for commercial production of
erops and restrict their use to recreation, wild-
life, or water supply, or to use for esthetic pur-
poses. (None in the survey area.)
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Carapiurty  Suscrasses are soil groups within one
class; they are designated by adding a small letter, ¢, w0, s,
or ¢, to the class numeral, for example, ITe. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States, shows
that the chief limitation is climate that is too cold or
too dry.

In class T there are no subelasses, because the soils of
this class have few limitations. Class V ecan contain. at
the most, only the subelasses indicated by w, s, and ey
because the soils in class V are subject to little or no
erosion, though they have other limitations that restriet
their use largely to pasture or range, woodland, wildlife
habitat, or recreation.

Carapinity Unirs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subelass symbol, for example, ITe—4 or TTTs-7. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates
the subelass, or kind of limitation. as defined in the fore-
going paragraph: and the Arabic numeral specifically
identifies the capability nnit within each subclass.

In the following pages, the capability units in classes
I throngh TV in the Bastern Maricopa and Northern
Pinal Counties Area are deseribed and suggestions for
the nse and management of the soils are given. Capability
numbers are generally assigned loeally but are part of a
statewide system. All the units in the system are not
represented by the soils of the survey area; therefore, the
numbers are not consecutive. To find the names of all the
soils in any given capability unit, refer to the “Guide to
Mapping Units™ at the back of this survey.

CAPABILITY UNIT I-1 IRRIGATED

This capability unit consists of nearly level, deep, well-
drained soils on flood plains, alluvial fans, and terraces.
These soils have slopes of 0 to 1 percent. They are loam
or clay loam throughout. Permeability is moderate or
moderately slow, and available water capacity is T4 to
13 inches in the 60-inch depth to which roots normally
penetrate. Runoff is slow, and the hazard of erosion is
slight.,

These soils are used mainly to grow cotton, alfalfa, sor-
ghum, small grains, citrus, vegetables, and sugar beets,
but safflower and grapes are also grown to some extent.
If tillage is kept to a minimum and if crop residue is
returned to the soils, a large part of the cropping system
can consist of row crops.

Where the border or furrow method is used for apply-
ing irrigation water, leveling is needed to eliminate near-
Iy all of the slope. These soils are deep enough that deep
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cuts and fills can be made during leveling without mak-
ing the soils less suitable for erops. For the most efficient
use of water, length of irrigation runs should normally
not exceed 1,320 feet.

CAPABILITY UNIT I-2 IRRIGATED

In this unit are level or nearly level, deep, well-drained
soils on alluvial fans and flood plains. These soils have
slopes of 0 to 1 percent. Their surface layer is sandy loam
or fine sandy loam, and their subsoil is loam to clay
loam. Soil blowing is not a hazard or is only a slight
hazard. Runoff is slow. Permeability is moderate or mod-
erately slow. Available water capacity is 714 to 10 inches
in the 60-inch depth to which roots normally penetrate.

These soils are used for cotton, alfalfa, sorghum, small
grain, sugar beets, vegetables, potatoes, citrus, and grapes,
A large part of the cropping system can consist of row
crops if tillage is kept to a minimum and if erop residue
is returned to the soils. A rotation frequently used is 3
vears of alfalfa, 1 year of cotton, and 1 year of a small
grain or grain sorghum.

If the furrow or border method of applying irrigation
water is used, the soils should be leveled so that all or
nearly all of the slope is eliminated. These soils are deep
enough that deep cuts and fills can be made and the suita-
bility of the soils for crops will be affected only slightly if
at all. For the most efficient use of irrigation water, the
length of irrigation runs should not exceed 880 feet. From
the time the crop is seeded until the time the seedlings
emerge and become established, the surface layer should
be kept moist enough for seeds to germinate and for the
needs of the young plants to be met.

CAPABILITY UNIT He-1 IRRIGATED

Only Laveen loam, 1 to 3 percent slopes, is in this capa-
bility unit. This soil is gently sloping, deep, and well
drained, and it is on old alluvial fans that extend out-
ward from the local mountains. The texture is loam
throughout the profile. Permeability is moderate. Avail-
able water capacity is 9 to 11 inches in the 60-inch depth
to which roots normally penetrate. Runoff is slow to
medium. The hazard of erosion is slight.

If this soil is adequately protected from crosion, it is
suited to all the crops commonly grown in the survey
arca. Crops generally grown are cotton, alfalfa, barley,
sorghum, ecitrus, and sugar beets. If tillage is kept to a
minimum and if erop residue is returned to the soil, a
large part of the cropping system can consist of row
crops. A frequently used crop rotation is 2 vears of cot-
ton, 1 year of a small grain or grain sorghum, and 3 years
of alfalfa. o

Where the border or furrow method of irrigation is
used for applying irrigation water, bench leveling is
needed to eliminate all or nearly all the slope. Avr:ndmg
deep cuts into material that is high in content of lime is
important. For the most efficient use of irrigation water,
length of the irrigation runs should not exceed 1,320 feet.
Where the more sloping areas are irrigated, the ﬂow.of
water ought to be small enough that it will not be erosive
and the length of runs must be shorter than in less slop-
ing areas. Irrigating across the slope is also desirable.
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CAPABILITY UNIT Ile-4 IRRIGATED

Deep, gently sloping soils comprise this capability unit.
These soils are on alluvial fans that are adjacent to the
local mountains. They are sandy loam throughout. Slopes

range from 1 to 3 percent. Permeability is mnderatelv
npld, and the available water capacity is 5 to 7 inches in
the 60-inch depth to which roots normally penetrate.
Water erosion and soil blowing are slight to moderate
hazards,

Where these soils are adequately protected from ero-
sion, they are used for all the crops commonly grown in
the survey area. The principal crops are cotton, alfalfa,
sorghum, barley, sugar beets, citrus, potatoes, _grapes,
\'ofrohh!o» and flowers. A large part of the cropping sys-
tem can consist of row crops if all erop residue is retur ned
to the soils. A crop rotation frequently used is 2 years of

cotton, 1 year of grain sorghum, and 1 year of vegetables.

Where the border or furrow method of irrigation is
used for applying water, beneh leveling is needed to elimi-
nate all or nearly all the slope. Length of irrigation runs
should not exceed 800 feet. Tf the more sloping areas are
irrigated, the flow of water should be small enough that
it will not be erosive and a shorter length of irrigation
run should be nsed. For these sloping areas, applying
water across the slope or using a sprinkler system is
desirable. From the time the crop is seeded until the
time the seedlings emerge and become established, the
surface laver should be kept moist enough for seeds to
germinate and for the needs of the young plants to be
met.

CAPABILITY UNIT Ile-6 IRRIGATED

This capability unit consists of gently sloping, deep,
well-drained soils on alluvial fans, flood plains, and ter-
races. These soils have slopes of 1 to 3 percent. They are
gravelly loam or gravelly sandy loam throughout. Per-
meability is moderate, and available water capacity is 5
to 7 inches in the 60-inch depth to which roots normally
penetrate. Runoff is slow to medinm, and the hazard of
erosion is slight.

Where these soils are adequately protected from ero-
sion, they are suited to most of the crops commonly
grown in the survey area. The principal erops are cotton,
alfalfa, sorghum, barley, citrus, grapes, and flowers, Tf
tillage is kept to a minimum and if crop residue is re-
turned to the soils, a fairly large part of the cropping
system can consist of row crops.

If irrigation is to be by the border or furrow method,
beneh leveling is necessary to eliminate all or nearly all
the slope. Tt is important to avoid making deep cuts
during leveling, for deep cuts can expose the limy materi-
al in the substratum. If the more sloping areas are irri-
gated, runs that do not exceed 800 feet in length are
needed and the flow of water must be small enough that it
will not cause erosion. Direction of furrow irrigation
should be across the slope.

CAPABILITY UNIT IIs—4 IRRIGATED
Only Antho sandy loam, 0 to 1 percent slopes, is in this
capability unit. This soil is deep, well drained, and nearly
level. Tt is on flood plains and alluvial fans, Permeability
is moderately rapid, and the available water capacity is
b to T inches in the 60-inch depth to which roots normally

penetrate. Soil blowing is a slight hazard. Runoff is very
slow.

Cotton. alfalfa, sorghum, barley, sugar beets, citrus,
potatoes, and grapes are the main crops grown on this
soil.

The border or furrow method is generally used for ap-
plying irrigation water. To prepare the soil for irriga-
tion, leveling is needed to eliminate all or nearly all of
the slope. The length of irrigation runs should not exceed
800 feet. Where irrigated crops are grown, minimum till-
age and proper management of crop residue are necessary
conservation practices.

CAPABILITY UNIT IIs-5 IRRIGATED

The only soil in this unit is Pinal loam, moderately
deep variant, on old stream terraces. This soil is nearly
level and is well drained. Tt has slopes of 0 to 1 percent.
The entire profile is loam, except that an indurated lime-
silica-cemented pan is at a depth of 30 to 40 inches. Per-
meability is moderate above the pan and is very slow in
the pan. Available water capacity is 5 to T inches. Runoff
is slow, and erosion is not a hazard.

This soil is used to grow cotton, alfalfa, barley, sor-
chum, citrus, and sugar beets. It is better suited to shal-
low-rooted erops than to deep-rooted ones.

If irrigation water is to be applied efficiently by either
the border or the furrow method, leveling is needed to
eliminate all or nearly all of the slope. Because of the
lime-silica-cemented hardpan, it is important to avoid
deep cuts. The length of irrigation runs should not exceed
1.520 feet. Returning all available crop residue to the
soil and keeping tillage to a minimum are desirable con-
servation practices.

CAPABILITY UNIT Hs—6 IRRIGATED

Only Rillito gravelly loam. 0 to 1 percent slopes, is in
this capability unit. It is a deep, well-drained, nearly
level soil on alluvial fans and terraces. Texture is gravel-
Iy loam throughout the profile. Permeability is mt)dmatt',
and the available water capacity is 6 to 7 inches in the
60-inch depth to which roots normally penetrate. Runoff
is slow, and erosion is not a hazard.

This soil is used to grow cotton alfalfa. barley, sor-
ghum, eitrus, and sugar beets. If tillage is kept to a mini-
mum and if erop residue is returned to the soil, a fairly
large part of the cropping system can consist of row
crops.

Where irrigation is to be by the border or furrow
method, leveling is needed to eliminate all or nearly all
of the slope. Avoiding deep cuts is important, for deep
cuts can expose the limy material in the substratum. The
length of irrigation runs should not exceed 800 feet.

CAPABILITY UNIT Is-7 IRRIGATED

In this capability unit are well-drained, nearly level
soils on flood plains and alluvial fans. These soils have
slopes of 0 to 1 percent. They have a texture of loam to
very fine sandy loam in the upper part of the profile and
are sand or gravelly sand below a depth of 20 to 40 inches.
Permeability is moderate, and the available water capaci-
ty is 5 to T inches in the 60-inch depth to which roots
normally penetrate. Runoft is slow, and the hazard of
erosion is slight,
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These soils are used for cotton, alfalfa, sorghum, bar-
ley, sugar beets, citrus, and most other crops commonly
grown in the survey area. A suitable cropping system is
one that allows for rotation of crops and for the effi-
cient management of irrigation water. All crop residue
should be returned to the soils. A fertilizer that is high
in content of nitrogen and fertilizer is needed.

Where the border or furrow method of applying irri-
gation water is used, leveling is necessary to eliminate
most of the slope. Beecause of the sandy substratum, it is
important to avoid making deep cuts during leveling.
Length of the irrigation runs should not exceed 1,320
feet. Lining the irrigation ditches with concrete is de-
sirable to eliminate seepage. A sprinkler system can be
used to apply irrigation water, instead of the border or
furrow method. No matter what method is used. light and
frequent applications of water are necessary.

CAPABILITY UNIT Hs-8 IRRIGATED

Contine clay loam is the only soil in this capability
unit. It is a deep, well-drained, nearly level soil on old
alluvial fans. The surface layer is clay loam, and the
subsoil is heavy clay loam or clay. Slopes are 0 to 1 per-
cent. Permeability is slow, and the available water ca-
pacity is 9 to 11 inches in the 60-inch depth to which
roots normally penetrate. Runoff is slow to medium, and
the hazard of erosion is slight.

This soil is used mainly for growing cotton, alfalfa,
sorghum, small grains, sugar beets, citrus, and vegetables,
Occasionally, it is used to grow corn for ensilage.

If irrigation water is to be applied efficiently, leveling
is needed to eliminate all or nearly all of the slope. To
minimize the risk of exposing the clay subsoil, it is im-
portant to avoid making deep cuts. Irrigation runs should
not exceed 1,320 feet in length. Returning all crop resi-
due to the soil and keeping tillage to a minimum are
suggested practices that conserve water and that help to
control erosion,

CAPABILITY UNIT IlIs-3 IRRIGATED

This capability unit consists of nearly level clays on
flood plains and alluvial fans. Some of these soils have a
substratum of sandy loam at a depth of 20 to 30 inches.
Slopes are 0 to 1 percent. Permeability is slow, and avail-
able water capacity is 8 to 10 inches in the 60-inch depth
to which roots normally penetrate. Runoff is slow. Ero-
sion is not a hazard.

If these soils are properly managed to keep them in
good tilth and to avoid soil compaction, they are suited
to most of the crops commonly grown in the survey area.
Among the crops that are generally grown are cotton,
alfalfa, barley, sorghum, sugar beets, and citrus. Where
these crops are grown, keeping tillage to a minimum and
returning all crop residue to the soils are important prac-
tices that help to maintain or improve soil structure.

Where the border or furrow method is to be used for
applying irrigation water, leveling is needed to eliminate
the slope. These soils are deep enough that deep cuts and
fills can be made during leveling without making the
soils less suitable for crops. For the most efficient use of
water, irrigation runs should not exceed 1,320 feet in
length. Because of the slow intake rate and the slow
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permeability, attaining an adequate depth of water
penetration is likely to be difficult.

CAPABILITY UNIT Ills-7 IRRIGATED

The only soil in this capability unit is Vint loamy fine
sand. This is a deep, well-drained soil on flood plains
and alluvial fans. It has slopes of 0 to 1 percent. The
profile is mainly loamy fine sand or loamy sand through-
out, but it contains thin layers (1 to 3 inches thick) of
silt loam, loam, or fine sandy loam. Permeability is
moderately rapid, and available water capacity is 4 to
5 inches in the 60-inch depth to which roots normally
penetrate. Soil blowing is a slight hazard. Runoff is very
slow.

Cotton, alfalfa, sorghum, and small grains are the
main crops grown on this soil. Sugar beets, citrus, po-
tatoes, and grapes are grown to some extent.

This soil is deep enough that leveling has little or no
effect on its suitability for crops. Frequent, light ap-
plications of irrigation water are needed, and length of
the irrigation runs normally should not exceed 660
feet. Lining the irrigation ditches with concrete is de-
sirable to prevent seepage. It is also desirable to con-
serve soil and water by returning all crop residue to the
soil and thus adding organic matter,

CAPABILITY UNIT IVs-6 IRRIGATED

Only Pinamt very gravelly loam, 0 to 1 percent slopes,
is in this capability unit. This nearly level soil is deep
and well drained. It is on alluvial fans and terraces,
where it occurs in long, narrow areas that extend into
areas of Avondale and Gilman soils. The surface layer
is very gravelly loam, the subsoil is very gravelly sandy
clay loam or loam, and the substratum is very gravelly
loam or sandy loam. Permeability is moderately slow.
Available water capacity is 3 to 4 inches in the 60 inches
to which roots normally penetrate. Runoff is slow, and
erosion is not a hazard.

This soil is used for cultivated crops, mainly because
it occurs within areas of more productive soils. It is bet-
ter suited to crops that require little cultivation than to
other kinds of crops. Irrigated areas are used mainly
for cotton, alfalfa, barley, sorghum, citrus, and pasture.

Where the border or furrow method of irrigation is to
be used, leveling is needed to eliminate most of the slope.
This soil is deep enough that leveling has little or no
effect on its suitability for crops. Length of irrigation
runs should not exceed 1,320 feet. Frequent, light applica-
tions of irrigation water are needed. Additional important
practices that provide protection from erosion and that
conserve water are minimum tillage and return of crop
residue to the soil.

CAPABILITY UNIT IVs-7 IRRIGATED

This capability unit consists of deep, excessively drained
soils on flood plains and alluvial fans, These soils have
slopes of 0 to 1 percent. They have a surface layer of fine
sandy loam or gravelly loamy sand, and a substratum of
very gravelly sand. Permeability is very rapid, and avail-
able water capacity is 3 to 4 inches in the 60-inch depth
to which roots normally penetrate. Runoff is slow. The
hazard of erosion is slight.

Cotton, alfalfa, sorghum, barley, and potatoes are
grown on these soils.
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Sprinkler irrigation is the best method of applying
irrigation water. Where other methods are used, these
soils can be leveled without affecting their suitability for
crops to any extent, Necessary practices for effectively
managing irrigation water consist of applying water fre-
quently and using only a small amount of water each time,
Where the border or furrow method of irrigation is
used, irrigation runs should not exceed 330 feet. To pre-
vent seepage, lining the irrigation ditches with concrete
is desirable. Adding organic matter and returning crop
residue to the soils are also beneficial practices.

Predicted yields and management by crop

In this part of the survey, predicted average acre yields
are given for the principal irrigated crops commonly
grown in the survey area. Also given for each specified
crop are practices needed to obtain these yields.
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PREDICTED YIELDS

Table 2 shows predicted average acre yields of the
principal irrigated crops grown on the arable soils un-
der a high level of management. The predictions are
based on observations made by personnel of the Soil
Conservation Service, the Agricultural Stabilization and
Conservation Service, and the University of Arizona
Agricultural Extension Service. Predictions are not given
for miscellaneous land types or for soils not used for
growing any of the crops listed in table 2. Where little
or no information was available for a particular soil,
estimates of yields were made by comparison with simi-
lar soils.

Information about these predicted yields is based on
knowledge of current technology and plant varieties.
Future improvements in crop breeding, in methods of
controlling insects and diseases, in irrigation techniques,

TasLe 2.—Predicted average yields per acre of principal crops under high-level management

[Data are for arable soils. Absence of yield value indicates crop is not generally grown on the soil]

Citrus
Capabil- I -
ity Cotton
Mapping unit unit (short |Sorghum| Barley | Alfalfa | Sugar Oranges
(irri- | staple) grain grain hay beets | Lemons | Tanger-
gated) Grape- ines
fruit |Valencia | Navel
Bales Tans Tons Tons Tons Tons Tons Tans Tans Tans
Agualt fine sandy loam_______ 1Is-7 2.75 3.75 2.25 8.5 16 11.5 4. 8 3.4 12. 6 5
Agualt loam - ________ IIs-7 2.75 4.0 2. 25 8.5 17 12. 0 5.0 3.7 13. 2 5.3
Antho sandy loam, 0 to 1 per-
centslopes. .- v cocaaas 11s-4 2.5 4.0 2.0 8. 25 17 16. 0 6.7 4.7 17. 5 7.0
Antho sandy loam, 1 to 3 per-
coritielopas. oo o assuadiing ITe-4 2. 25 3.75 1.75 7.75 13 15.0 6.2 4. 4 16. 3 6. 6
Antho gravelly sandy loam, 1
to 3 pereentslopes_ . _____ 1le-4 2. 25 3.75 1. 76 10 £ g P 14. 0 5.9 4.2 15. 5 6. 2
Avondale elay loam__________ I-1 3.0 4. 25 2.5 85 25 16. 0 6.7 4.7 17. 5 7.0
Carrizo gravelly loamy sand___| IVs-7 1. 25 2.0 1. 25 55 Jooooooo e e e e
Carrizo fine sandy loam_______ IVs-7 1.5 2.5 1.5 vl Yo Sl () SRS S AR
Cashionelay_________________ I11s-3 2.0 3.0 2.0 7.0 20 12. 0 5.0 3.7 13. 2 5 3
Contine elay loam____________ 11s-8 2.5 4.0 2.0 8.0 24 15. 0 5.7 4.0 14. 9 6.0
Estrellaloam. . ccrvcccoan- I-1 3.0 4.0 2.0 9.0 20 17.0 7.0 5.0 18. 5 7.4
Gilman fine sandy loam_______ I-2 3.0 4.0 2.5 8 5 18 16. 5 6. 8 4. 8 18. 0 72
Giliman loam. . .:.cvseanmacss I-1 3.0 4.0 2.5 9.0 20 17. 0 7.0 50 18. 5 7.4
Glenbar clay loam____________| I-1 3.0 4.0 2.5 9.0 25 14. 0 5.9 4.2 15. 5 6. 2
Laveen loam, 0 to 1 percent
Slopes.suss sy besvaiis I-1 3.0 3.0 2. 8.0 18 16. 5 6. 8 4.8 18. 0 7.2
Laveen loam, 1 to 3 percent
slopes____ Ile-1 2.75 2.5 2.0 7.5 14 15.0 6. 2 4 4 16. 3 6. 6
Laveen elay loam, 0 to 1 per-
centslopes_________________ 1-1 3.0 3.0 2.5 8.0 24 16. 0 6.7 4.7 17. 5 7.0
Mohall sandy loam____________ 1-2 3.0 4.0 2.5 8.0 17 15.0 6. 2 4.4 16. 3 6. 6
Mohallloam.__ .. __________ 1-1 3.0 4.0 25 9.0 20 16. 0 6.7 4.7 17. 5 7.0
Pimer clay loam______________ I-1 3.0 4.0 2.5 9.0 25 14. 5 6.0 4.3 15. 8 6.3
Pinal loam, moderately deep
MR S runniiatua e IIs-5 2.5 2.0 2.0 50 15 13.0 5.3 3.8 14. 0 5. 6
Pinamt very gravelly loam, 0 to
1 percentslopes__ __________ IVs-6 |_____._.__ 1.0 1.0 il |conazazs 11.0 4.5 3.2 12. 0 4.8
Rillito gravelly loam, 0 to 1
percentslopes____ 11s-6 2.5 2.0 1. 75 6.0 13 15. 0 6. 2 4.4 16. 3 6. 6
Rillito gravelly loam, 1 to 3
percentslopes____ . _______ Ile-6 2.0 2.0 1.5 50 |__._____ 14. 0 5.9 4.2 15. 5 6. 2
Tremant gravelly loam, 1 to 3
percentslopes______________ 1Ie-6 2.0 2.25 175 6.0 |_______ 14. 5 6.0 4.3 15. 8 6. 3
Trixelayloam._ . _ .. oooo_.. I-1 3.0 4.0 2.5 9.0 25 14. 0 5.9 4.2 15. 5 6. 2
Valencia sandy loam__________ I-2 3.0 4.0 2.5 8.0 17 16. 0 6. 7 4.7 17. 5 7.0
Vecont elay_ ... ____.__. 111s-3 2.5 3.0 2.0 7.0 20 12. 0 5.0 3.7 13. 2 5.3
Vint loamy finesand__________ 11Is-7 2.5 2.5 2.0 6. 0 12 12. 0 5.0 3.7 13. 2 5.3
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and the like, are expected to make some of these yield
predictions obsolete,

Two important limitations should be kept in mind
when using the yield data given in table 2. First, the
figures are predictions, or estimates, set forth by per-
sons who have experience in growing crops. Secondly,
the values shown are averages that may be expected over
a period of years where a high level of farm manage-
ment is used. In any given year, yields may be con-
siderably higher or ('Ull‘-}ld{‘lﬂl)]) lower than those given
in the table.

In arriving at the values shown, it was assumed that
a good quality of irrigation water would be available,
that an adequate amount of fertilizer would be applied,
and that a soil-conserving cropping system would be
used in growing the crops listed. It is also assumed that
cotton is solid planted and that alfalfa will be grown as
a hay crop and will not be allowed to become dormant
in summer.

MANAGEMENT BY CROP ¢

Predictions or estimates of yields are useful if the man-
agement is described through which such yields were ob-
tained. In the pages that follow, management is described
for each erop named in table 2, where that crop is grown
on soils of specified capability units. All the soils in a
capability unit require about the same management for
a specified crop.

Water needs of the plants are given in terms of the
gross irrigation requirement. The gross irrigation require-
ment is the total amount of water per acre needed
annually by the plant, less the average effective precipita-
tion. The irrigation requirement is ca]cuhted on the as-
sumption that the irrigation system is 70 percent effi-
cient.

For the purpose of managing the specified crops, chief-
ly to attain the eflicient use of irrigation water, the soils
of several capability units are grouped "l{"("OldlIlf" to their
available water capacity, slope, texture, and other char-
acteristics that determine the kind of irrigation required.
All the soils in each group require the same kind of irri-
gation and length of runs, and the same amounts and
frequency of application of irrigation water.

In discussing management needed for the various erops,
practices needed for the crops grown on the soils of group
1 are first discussed. Management needed for soils in the
other groups is similar to that deseribed for group 1, ex-
cept that additional practices may be needed or dlﬂ'elent
specifications for irrigating may be required. These varia-
tions in management from that shown for group 1 are
described for each subsequent group of soils.

Management of Irrigated Cotton, Alfalfa, Barley, and
Sorghum

Capability units of capability classes I through IV in

the survey area have been placed in six groups for the

purpose of deseribing management of irrigated cotton,

‘Dare E. HonciLL, soil conservationist, Soil Conservation Serv-
ice, helped to prepare this seetion; Dr. RopeErr H, HILGEMAN,
horticulturist, University of Arizona Cooperative Extension Serv-
ice, also helped to prepare the paragraphs on management of
citrus; and R. 8. Lawmspiy, district manager, Spreckles Sugar
Company, helped to prepare the paragraphs on management of
sugar beets.

alfalfa, barley, and sorghum. A discussion of each of
these groups follows.

Group 1.—This group consists of soils of capability
units I-1 and I-2. In general, the greatest efficiency in
irrigating crops grown on the soils of these ca )'lblht-y
units results when the fields have been smontho(f in the
direction that irrigation water will flow so that they are
level or nearly level and have little side fall. The border
method is generally used for irrigating alfalfa and bar-
ley or other small grains. Where this method is used,
differences in elevation across each border should be no
greater than 0.1 foot. Barley or other small grains may
be drilled in beds and quppllcd with water by means of
furrow irrigation. Furrow irrigation is also commonly
used for cotton and sorghum.

Cotton (3)

Cotton is among the principal crops grown in the sur-
vey area. Securing a good stand is one of the major prob-
lems of management. A poor stand can result if the seed-
lings are damaged by diseases, or if damage is caused
by insects, poor I)l(‘[]d!'ltl(}n of the seedbed, low soil
temperature, or crusting caused by rains. The need for
weeding has been reduced by use of herbicides.

The amount of irrigation water needed for cotton
varies considerably. The total amount of irrigation water
required for a cotton crop, however, is about 5 acre-feet.
Decisions about length of irrigation runs should be based
on suggestions given in the individual capability units.

Cotton is normally planted about April 1. The peak
month for use of water is mid-July to mid-August, when
at least two irrigations of 6 inches per acre will be nec-
essary. After a preplant irrigation has been completed and
the young plants have emerged, the frequency of irriga-
tion and the amount of water to apply to obtain maxi-
mum growth of the cotton by July 1 depend on soil
temperature. If stressing for water is practiced to en-
courage a heavy set of bolls, it must be carefully con-
trolled to avoid excessive stress. For this practice, specific
recommendations should be obtained from the Extension
Service or from others who are specialists in growing cot-
ton. Irrigation is usually ended early in September to
allow the plants to mature so that picking can be com-
pleted early. This procedure is also necessary to help in
contr ollmg the 11)11:]\ bollworm.

It is desirable to shred the cotton stalks as soon as
feasible after harvest is completed. Deep plowing, pref-
erably by using a moldboard plow, is a good [n.u-ti(-v
and should be done as early as practical after harvest is
completed. Plowing ought to be followed by disking and
dragging to seal the surface.

Because cotton is sus‘coptlblc to many insects and dis-
eases, a carefully planned control program is needed. It
should be based on current recommendations of the
University of Arizona Agricultural Extension Service.

Alfalfa (17)

Soils of capability units in group 1 are especially well
suited to alfalfa. Plowing, disking, harrowing, leveling,
and other preliminary cultural practices must be com-

leted before borders are established. Before the crop
1s planted, compacted soil layers, resulting from culti-
vation and the use of heavy equipment, should be broken
by subsoiling or by chiseling.
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The surface of the soil must be kept moist until the
scedlings have reached a stage of growth where they
have three leaves. For this purpose, the soils of capabil-
ity unit I-2 will require more frequent light applications
of water than the soils of capability unit I-1. For all
the soils, a heavy application of irrigation water is de-
sirable in winter to fill the root zone throughout its en-
tire depth. The total amount of water required by alfalfa
for the entire year is about 9 feet per acre. The peak use
of water by this crop is during the period from May to
July.

Alfalfa requires a large amount of plant nutrients,
and phosphorus is especially necessary on most of these
soils. A fertilizer high in content of phosphorus is com-
monly worked into the soil during preparation of the
seedbed prior to seeding. Supplemental nitrogen is gen-
erally not required for alfalfa. October and November
are the preferred months of seeding.

Among the numerous insects that damage alfalfa are
the pea aphid, the lygusbug, and larvae of the alfalfa
butterfly. Insects spread several virus diseases. Control-
ling insects by using a chemical spray, usually applied
from an airplane, may be necessary. Several pathogens
attack tissue of the roots and crowns of alfalfa. For
those, no effective control measures have been found,
except to use a good cropping system and to keep dam-
age from heavy equipment and grazing to a minimum.
Planting a resistant variety of alfalfa is the only known
method for controlling root nematodes, and it helps in
controlling some of the insects. Information about many
different enltural programs and methods for harvesting
alfalfa is available. When the soils are wet, care is nec-
essary to prevent excessive compaction as the result of
using heavy equipment for baling and cubing.

Barley (4)

Barley fits well in most cropping systems used in Ari-
zona. Most of the water required by barley is needed in
winter and in spring, at a time when use of water by
most other crops is at a minimum, Barley is grown for
pasture or for grain.

Care should be taken to prevent compaction of soils
used for barley, for penetration of roots and water is
restricted in a compacted soil. Keeping tillage to a mini-
mum when the seedbed is prepared helps to prevent com-
paction. If barley is seeded after cotton or sorghum is
harvested, only disking is required for preparing the
scedbed. Barley can be planted i a dry seedbed and then
irrigated. Planting in a dry seedbed eliminates the risk
of working the soil when it is too wet. Preplanting irri-
gation, after the seedbed is prepared, has the advantage
of allowing for a more uniform depth of seeding, and it
causes weed seeds to germinate.

Barley gives excellent response to applications of
nitrogen fertilizer. If barley follows cotton, alfalfa, or
vegetables in the cropping system, less nitrogen is re-
quired than if it follows other crops. For barley, the
total water requirement for irrigation is about 3 feet per
acre, A preplant irrigation or an irrigation on the date
of planting should fill the soil to field capacity to a depth
of 5 or 6 feet. That amount of water normally lasts until
March. Then, 5 or 6 inches per acre of irrigation water
should be applied in spring, and that is followed in 8

weeks by the next irrigation, Two additional irrigations
at intervals of 2 weeks should be ample for barley grown
for grain. Applying chemicals may be necessary to con-
trol stinkbugs and aphids.

Sorghum

Grain sorghum is grown in the survey area both as a
cash crop and as a feed crop. It is either grown as a
second crop after barley is harvested or is grown as a
full-season crop. Because sorghum is a warm-season crop,
it usually is not planted until June or July. The erop is
planted in beds, and one or two rows in each bed are left
for furrow irrigation. The rate of seeding is generally
about 12 pounds of seed per acre for rows spaced 20
inches apart. Sorghum responds to applications of nitro-
gen fertilizer.

The amount of irrigation water needed for grain sor-
ghum ranges from 3 feet per acre. for sorghum that is
double cropped after barley. to 414 feet per acre for a
full-season crop planted in April or May. The rate at
which water is used by grain sorghum is lower than that
of alfalfa or cotton. Therefore, intervals between irriga-
tions are longer than for alfalfa or cotton. The usual
interval is 2 to 3 weeks for soils of capability unit T-1 and
about half that often for soils of capability unit T-2.
About 4 inches of water per acre should be applied dur-
ing each irrigation. Grain sorghum produces an abun-
dance of leaves and stems that should be disked or plowed
mto_the soils after harvest. This crop residue adds or-
ganic matter, and it thus helps to keep the soils in good
tilth.

Group 2.—This group consists of soils of capability
units IIs—4, ITs-5, ITs—6, I1s-7, and TIIs-7. The soils in
this group hold from 5 to 714 inches of water in their
root zone, which extends to a depth of 5 feet. They re-
quire more frequent, but lighter, applications of irriga-
tion water than the soils of group 1.

G'roup 3—This group consists of soils of capability
units ITe-1, TTe-4, and ITe-6. Most soils of this group
have slopes of 1 to 3 percent. Therefore, a smaller stream
size is needed in the irrigation furrows and the rows
should be shorter than where the soils are more nearly
level. Bench leveling or irrigating across the slope for
row crops is also necessary to help to control erosion.
Small grains should be planted in beds and irrigated by
the furrow method. Where furrow irrigation is across the
slope, borders should be spaced close together to help to
control cross gullying.

Group 4—In this group are soils of capability units
ITs-8 and IIIs-3. These soils are mainly clay or clay
loam throughout. As a result, they are slowly permeable
and take in water slowly. Where alfalfa grown on these
soils is irrigated, care is needed to prevent scalding. In
hot weather the soils must not be saturated for long peri-
ods. Water should not stand on the field for more than a
few hours after irrigation is completed. More frequent
light applications of water are necessary than for the
soils of group 1. Excessive irrigation also encourages
such diseases as rhizoctonia and root rot.

Soils of this group are easily compacted and must not
be worked when wet. Chiseling or subsoiling is necessary
from time to time to counteract the effects of compaction.
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It is important to incorporate into the soils all erop resi-
due left in the fields.

Group 5 —Only Pinamt very gravelly loam, 0 to 1 per-
cent slopes, of capability unit IVs-6 is in this group. This
soil has low available water capacity. It normally holds
less than 3.75 inches of water to a depth of 5 feet. There-
fore, very frequent, light applications of irrigation water
are required and the rows must be short. This soil is not
especially well suited to general erops, because it is very
gravelly. As a rule, it is farmed only when the areas are
rather small and are within larger areas of more produc-
tive soils. Where the arcas are extensive, sprinkler irriga-
tion is advisable,

(‘roup G.—In this group are soils of TVs-T. These soils
have low available water capacity. Beeause of their high
content of gravel, they normally hold less than 3.75 inches
of water to a depth of 5 feet. Very frequent, light appli-
cations of irrigation water are required, and the runs
must be short. These soils are difficult to manage. Where
small areas occur within areas of more productive soils,
and where it is necessary to farm them, maintaining a
higher content of organie matter than in the other soils
is essential.

Management of Irrigated Oranges, Grapefruit,
Lemons, and Tangerines

For the purpose of deseribing management of irrigated
oranges, grapefruit, lemons, and tangerines, capability
units of capability elasses T through IV have been placed
in five groups. A discussion of each of these groups
follows.

(Yroup 1.—Soils of capability units I-1 and I-2 are in
this group. Citrus trees grown on these soils are sensitive
to frost. Damage can occur to the fruit or to the trees
when temperatures drop below freezing. Wind machines
and orchard heaters provide some protection from frost,
but natural air drainage is important. Grapefruit is the
citrus erop most tolerant of frost. Following in decreas-
ing order of tolerance are Valencia oranges, navel
oranges, tangerines, and lemons.

Citrus trees are best set out in March, Buds 1 vear old
are grafted onto sour orange stock. For grapefruit,
Valencia oranges, and tangerines, the proper spacing for
each tree is 22 by 22 feet, or 90 trees per acre. Best for
navel oranges is a space 20 by 20 feet, which provides 109
trees per acre. Lemon trees require a space 25 by 25 feet,
or 70 trees per acre. Mature lemon trees should be trim-
med every 2 or 3 years. Mature trees of most other citrus
crops require only removal of dead wood and removal of
suckers that cannot be trimmed to make productive
branches.

Nitrogen fertilizer is needed for citrus to be produced
cconomically. Specific recommendations concerning the
kinds and amounts of fertilizer to apply can be obtained
from the University of Arizona through the Agrieultural
Extension Service. Deficiencies in iron or zine are some-
times noticeable.

About one-fourth of the total number of growers of
citrus control weeds by spraying with a chemieal herbi-
cide and by refraining from tillage. Cllean cultivation is
practiced by the rest of the growers. Insects are con-
trolled by applying chemieal sprays. Thrips are the main
kind of destructive insects.

G'roup 2—This group consists of soils of capability
units ITs—4, TIs-5, 1Is-6, IIs-7, and ITIs-7. For these
soils total available water capacity in the root zone of
citrus trees is 5 to 714 inches. Because of this lower avail-
able water capacity, more frequent and lighter applica-
tions of irrigation water are needed than for soils of
group 1. Where the soils have been leveled to allow for
maximum  efliciency in applying irrigation water, the
length of run should not exceed 440 feet for the Vint
soil of unit TTIs-7 and should not exceed 880 feet for the
other soils. For all except the Vint soil of unit I1Is-T,
reasonable efficiency in applying irrigation water can be
expected if the length of the irrigation run is 1,320 feet
and the grade or slope is 0.2 foot per 100 feet in the
direction of flow of the irrigation water.

Group 3—In this group are soils of capability units
ITe-1, TTe—4, and TTe-6. These soils have slopes of 1 to 3
percent. Where they are used for irrigated citrus trees,
bench leveling, a smaller stream size in the furrows, a
shorter length of run, or irrigation across the slope is
necessary to reduce the irrigation grade and thus help to
control erosion, Length of the run should not exceed 950
feet for the Laveen soil of capability unit ITe-1 and
;]Imu(l;d not exceed 800 feet for soils of units TTe—4 and

e—6.

Group }—Soils of capability units 1Is-8 and ITTs-3
are in this group. These soils are mainly clay or clay
loam throughout. As a result, they arve slowly permeable
and take in water slowly. Length of the irrigation runs
should not exceed 1,320 feet. Irrigation water must be
applied carefully to keep from saturating these soils and
to prevent water from standing around the trees for long
periods. Brown rot gummosis is likely to result if water
is allowed to stand for long periods.

Group 5—Only Pinamt very gravelly loam, 0 to 1
pereent slopes, of capability unit 1Vs-6 is in this group.
This soil has low available water capacity. Where it is
used for irrigated citrus, a short length of run is required
and applications of irrigation water must be frequent and
light. Length of the irrigation run should not exceed 330
feet. Where this soil oceurs in large areas, sprinkler irri-
gation is advisable.

Sugar Beets

For the purpose of describing management of irri-
eated sugar beets, capability units of classes T throngh TV
are divided into four groups. Following is a discussion of
cach of these groups.

Group 1.—This group consists of soils of capability
units I-1 and I-2. Cultural practices needed where sugar
beets are grown consist of plowing, disking, land plan-
ning, and harrowing to permit precision operations.
Preparation of the soils should be started in July, and
preplanting irrigation should be done early in August.
All deep tillage is completed prior to the preplanting
irrigation.

Preemergence chemicals for use in controlling weeds
are available, but they require special equipment for
applying them and require a thorough knowledge of the
chemicals. Precision cultivating is necessary to remove
weeds between the rows. The soils can be safely culti-
ated only when they do not contain excess water. Me-
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chanical thinning is done when the beets have four to six
leaves.

For the most efficient use of irrigation water, level or
nearly level soils are needed. Runs should be no longer
than 1,320 feet for the soils of capability unit I-1, and no
longer than 950 feet for the soils of capability unit I-2.
Beets need adequate water at all times. Trrigating them
is a common practice. A second and a third applica-
tion of irrigation water may be necessary before the beets
are thinned. Water must never be allowed to cover the
row, for beets rot if the soils remain saturated for a long
period of time during hot weather. When the weather is
hot, time of application per set should not exceed 6 hours.
A gross irrigation requirement of 5 to 8 feet of water per
acre is necessary for sugar beets.

Group 2.—This group consists of soils of capability
units 1Ts—4, I1s-5. 11s-6, ITs-7, and I1Is-7. The Vint soil
of capability unit ITIs-7 holds only 334 to 5 inches of
water to a depth of 5 feet. All of the other soils hold 5 to
714 inches of water to that depth. All of the soils of this
group require more frequent and lighter applications of
irrigation water than do soils of group 1.

Group 3—Soils of capability units ITe-1 and IITe—4
are in this group. These soils have slopes of 1 to 3 per-
cent. They require a smaller stream of water in the fur-
rows and a shorter length of run than do soils of group
1. Irrigation across the slope or bench leveling is also
necessary.

G'roup 4—This group consists of soils of capability
units ITs-8 and TITs-3. These soils have a texture of
clay or clay loam throughout the profile. They are slowly
permeable and take in water slowly. To prevent water
from covering the bed, deeper furrows are needed than
for soils of group 1. The soils must not be saturated at
any time. Therefore, irrigation water should be applied
no oftener than every 16 days. and no more than 7 inches
of water per acre should be applied during one irrigation.

Management of nonirrigated soils

Nonirrigated soils in the survey area are mainly in
capability class VII and in subclasses VIIe, VIIs, and
VIIc. They have little value for grazing. Nevertheless,
some areas near the eastern and southeastern borders of
the survey area are grazed for short periods after rains
in summer and in winter. The principal range plants that
supply forage are three-awn, Arizona cottontopgrass,
other annual grasses, and alfilaria (filaree), which is a
forb. Thin stands of shrubs and trees, sometimes used as
browse, are desert saltbush, white bur-sage, mesquite, and
palo verde.

Except that a few fences have been built and a small
number of stock ponds have been construected. practically
no range management is practiced. After rains in sum-
mer and in winter, some water is canght and is held in
the ponds for later use by livestock. Yearling cattle and
sheep are the main kinds of livestock that graze these
areas,

Capability class VIT is defined in the section “Capa-
bility Grouping.” The subelasses in that capability class
are briefly discussed in the following paragraphs. Soils
in each subelass can be determined by referring to the
“Guide to Mapping Units” at the back of this publication.

Subclass VIIe—In this subclass are gently sloping to
very steep very gravelly loams and areas of Rough brok-
en land. These soils are shallow to deep over bedrock or
some other restrictive layer. Some areas are highly dis-
sected and contain many different kinds of soil. Avail-
able water capacity ranges from low to high, and per-
meability ranges from rapid to slow. The hazard of water
erosion is moderate to high.

During long periods of rainy weather and periods of
intense rainfall, a moderate to large amount of water is
supplied to plants through runoff. Plants on soils of this
subclass receive enough moisture that they provide a
limited amount of seasonal grazing for livestock. The
annual grasses are short lived, however, and they must
be grazed immediately after rains. It is important that
the animals be removed early enough to allow the desir-
able grasses to produce seed. Other practices commonly
used to improve the range are not practical. In most
places these soils are too gravelly or too steep for general
use as recreational areas.

Subclass VIIs—In this subclass are well-drained, near-
ly level or gently sloping gravelly loamy sands to clays;
very shallow and shallow soils; areas of Rock land in
which from 50 to 70 percent of the acreage consists of
outcrops of rock; and areas of Alluvial land and of
Gravelly alluvial land. Some of these soils are high in
content of lime. Available water capacity ranges from
low to high, and permeability ranges from very rapid to
slow. Runoff is generally slow, but on the gently sloping
Pinal, Rillito, Pinamt, and Tremant soils, it is medium,
and in areas of Rock land, it is very rapid. For most of
the soils, the hazard of water erosion is slight.

Vegetation on these soils provides a limited amount of
seasonal grazing. Managing these soils for range consists
mainly of quickly harvesting the short-lived annual
grasses after rainy periods and of then removing the
grazing animals early enough to allow the desirable
annual plants to produce seed. Other range management
practices are not practical.

In general, soils of this subclass are well suited to use
as recreation areas and wildlife habitat. Such gravelly
soils as the Cavelt, the normal Pinal, the Pinamt, the
Tremant, and areas of Gravelly alluvial land have mod-
erate to severe limitations for these uses, as do soils, such
as the Contine and Mohall, that have slow or moderately
slow permeability. Clayey soils, as for example, the
Cashion and Vecont, have severe limitations.

Subclass VIIe—This subelass consists of soils that are
severely limited by a climate that is too dry. These soils
are deep, well drained, and nearly level or very gently
sloping. They have moderate to moderately slow perme-
ability. Runoff is slow, and the hazard of erosion is
slight.

After periods of rainy weather, the vegetation on these
soils provides a limited amount of grazing. Management
of areas used as range consists of quickly harvesting the
short-lived annual grasses after rains and of then remov-
ing the grazing animals early enough that the desirable
annual plants can produce seed. Other range improve-
ment practices are not feasible. .

These soils are also used as recreation arcas and wild-
life habitat.
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Use of the Soils for Recreational Development *

Maricopa County has the largest population of any
county in Arizona. Therefore, the demand for recrea-
tional facilities constantly increases. This part of the
survey contains soil interpretations that can help in
selecting areas suitable for recreation. The information
given is intended only to provide general guidelines to be
used when considering areas for recreational purposes.
It is not intended to be a substitute for onsite investiga-
tion or for other studies of sites proposed for recreation
areas.

Table 3 gives interpretations for the soils of the survey
area as sites for camping areas. lawns and golf fairways,
paths and trails, picnic areas, and playgrounds. For each
mapping unit, it gives the estimated degree of limitation
for each use. Following are the three degrees of limita-
tions used in this table and their meanings:

Slight—Timitations, if any, are of only minor con-
sequence and are easy to overcome.
Moderate—Timitations are of a magnitude to re-

®By Roxarp F. BarcHELOR, wildlife biologist, Soil Conservation
Service.

S0IL SURVEY

quire careful planning, design, and manage-
ment. The cost of correcting or of overcoming
them is an important consideration.

Severe—Limitations are serious enough that the
cost of overcoming them may be too high to
justify the intended use of the soil or site.

Where the limitation is moderate or severe, the limit-
ing feature is given.

In table 3 the kind of limitation is expressed in terms
of soil characteristics, or properties. Soil properties con-
sidered in making the interpretations are slope, hazard
of flooding, permeability, texture, presence of coarse
fragments on the surface, rockiness, depth to bedrock and
to the water table, available water capacity, salinity, and
alkalinity. Some of the terms used may not be found in a
standard dictionary, or they may have special meaning in
soil science. These terms are defined in the Glossary at
the back of this survey.

In addition to soil properties, other site factors that
should be considered in planning recreational develop-
ments are size, location. and accessibility of the area;
availability of water and sanitary facilities; vegetation;
climate; and legal and economie feasibility.

TasLe 3.—Degree and kind of Limitation of soils for recreational development

Soil series,
land types, and
map symbols

Camping areas fairways

Lawns and golf

Paths and trails Picnic areas Playgrounds

Agualt: Af, Ag________ None to slight_ _____

None to slight______ None to slight___ _

None to slight____| None to slight.

Alluvial land:  Am______ Severe: mainly Severe: rock frag- Severe: rock Severe: rock Severe: sand; rock
sand and gravel. ments; very rapid fragments. fragments. fragments.
permeability.
Antho:
AnA____ . None to slight______ None to slight______ None to slight____| None to slight____| None to slight.
AnB_______________ None to slight______ Slight to moderate: None to slight____| None to slight____| Slight to moderate:
slope. slope.
.1 - RO, Slight to moder- Moderate: grav- Slight to moder- Slight to moder- Moderate to severe:

ate: 15 to 25
percent gravel.

elly sandy loam;
15 to 25 percent
gravel; 1 to 3 per-
cent slopes.

Avondale: Av________ Moderate: clay Moderate: clay
loam surface loam surface
layer. layer.

Carrizo:

Bl i e R None to slight______ Severe: available
water capacity
less than 3.75
inches to depth
of 5 feet.
Chicomasraaaas Moderate: grav- Severe: gravelly

elly loamy sand
surface layer;
about 25 percent
gravel.

loamy sand; very
rapid permeabil-
ity; available
water capacity
less than 3.75
inches to depth
of 5 feet.

ate: 15 to 25
percent gravel.

Moderate: clay
loam surface
layer.

None to slight____

Moderate: grav-
elly loamy sand
surface layer;
about 25 per-
cent gravel.

ate: 15 to 25
percent gravel.

Moderate: clay
loam surface
layer.

None to slight____

Moderate: grav-
elly loamy sand
surface layer;
about 25 per-
cent gravel.

15 to 25 percent
gravel; 1 to 3 per-
cent slopes.

Moderate: eclay
loam surface layer.

None to slight.

Severe:  loamy sand;
about 25 percent
gravel.
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TasLE 3.—Degree and kind of limitation of soils for recreational development—Continued

Soil series, Lawns and golf ‘ )
land types, and Camping areas fairways Paths and trails Picnic areas Playgrounds
map symbols
Cashion; ‘Gousooowmomza Severe: clay sur- Severe: clay sur- Severe: clay sur- | Severe: clay sur- | Severe: clay sur-

Cavelt:

Contine: Co_______.___

Estrella: Es____.______
Gilman: Gf, Gm____.._.
Glenbar: Gnoo-_..__.__

Gréa.velly alluvial land:
(&

Piffier: Phicococcunes
Pinal
Prifd: PnCicasais
T

(27 o A S

face layer; slow
permeability.

Moderate: gravel
in surface layer.

Moderate: clay
loam surface
layer; slow per-
meability.

Slight to moder-
ate: moderately
slow permeability.

None to slight__ ____

Moderate: clay
loam surface
layer; moderately
slow permeability.

Moderate to severe:
sandy loam and
loamy sand; 35
to 70 percent
gravel.

None to slight______

Moderate: clay
loam surface
layer.

Slight to moderate:
moderately slow
permeability.

Moderate: clay
loam surface
layer; moderately
slow permeability.

Moderate: surface
layer 15 to 30
percent gravel;
very slow perme-
ability in hard-
pan.

None to slight_.____

face layer; slow
permeability.

Severe: hardpan at
depth of less than
20 inches; avail-
able water capac-
ity less than 3.75
inches to depth
of 5 feet.

Severe: clay
loam surface
layer; slowly per-
meable subsoil.

Moderate: moder-
ately slow per-
meability.

None to slight______

Moderate: clay
loam surface
layer; moderately
slow permeability.

Severe: sandy
loam and loamy
sand; 35 to 70
percent gravel;
available water
capacity less than
3.75 inches to
depth of 5 feet.

None to slight in
LaA. Slight to
moderate in LaB;

slope.
Moderate: clay
loam surface
layer.
Moderate: mod-
erately slow
permeability.
Moderate: clay

loam surface
layer; moderately
slow permeability.

Severe: lime-silica
hardpan at depth
of less than 20
inches; available
water capacity
less than 3.75
inches to depth
of 5 feet.

Moderate: lime-
silica hardpan at
depth of 20 to 40
inches.

face layer.

Moderate:
gravel in sur-
face layer.

Moderate: clay
loam surface
layer.

None to slight__ ..

None to slight____

Moderate: clay
loam surface
layer.

Moderate to se-
vere: sandy
loam and loamy
sand; 35 to 70
percent gravel.

None to slight____

Moderate: clay
loam surface
layer.

None to slight_ ___

Moderate: clay
loam surface
layer.

Slight to mod-
erate: surface
layer 15 to 30
percent gravel.

None to slight____

face layer.

Moderate:
gravel in sur-
face layer.

Moderate: clay
loam surface
layer.

None to slight.___

None to slight____

Moderate: clay
loam surface
layer.

Moderate to se-
vere: sandy
loam and loamy
sand; 35 to 70
percent gravel.

None to slight__ __

Moderate: clay
loam surface
layer.

None to slight____

Moderate: clay
loam surface
layer.

Slight to mod-
erate: surface
layer 15 to 30
percent gravel.

None to slight____

face layer; slow
permeability.

Severe: gravel in
surface layer;
hardpan at
depth of less
than 20 inches.

Moderate: clay
loam surface
layer; slowly per-
meab’le subsoil.

Slight to moderate:
moderately slow
permeability.

None to slight.

Moderate: clay
loam surface
layer; moderately
slow permeability.

Severe: sandy
loam and loamy
sand; 35 to 70
percent gravel.

None to slight in
LaA. Slight to
moderate in LaB;

slope.

Moderate: clay
loam surface
layer.

Moderate: mod-
erately slow
permeability.

Moderate: clay
loam surface
layer; moderately
slow permeability.

Severe: lime-silica
hardpan at depth
of less than 20
inches; very slow
Eermeability in

ardpan.

Moderate: lime-
silica hardpan at
depth of 20 to 40
inches.
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TaBLE 3.—Degree and kind of limitation of soils for recreational development—Continued

Soil series,

Lawns and golf

land types, and Camping areas fairways Paths and trails Picnie areas Playgrounds
map symbols
Pinamt: PvA, PvC.___. Severe: surface Severe: surface Severe: surface Severe: surface Severe: surface

Rillito: RIA, RIB____._

Rock land:

Rough broken land:

Ru.

Tremant: TrB._______
THRE  THecsusscnemunn
Valencia: Va____.______
Vecont: Ve____________
Vint: Micoscswcauinos

layer 50 to 65
percent gravel.

Slight to moderate:
surface layer 15
to 30 percent
gravel.

Severe: slopes of 9
to 75 percent;
exposed rock on
50 to 70 percent
of area,

Moderate to severe:
surface layer 35
to 50 percent
gravel; slopes of
5 to 60 percent.

Moderate: surface
layer 45 percent
gravel; mod-
erately slow per-
meability.

Moderate: clay
loam surface
layer.

Slight to moderate:
moderately slow
permeability in
subsoil.

Severe: clay
surface layer.

Moderate: loamy
fine sand surface
layer.

layer 50 to 65
percent gravel;
available water
capacity less than
3.75 inches to
depth of 5 feet.

Moderate: gravelly
loam surface
layer.

Severe: slopes of 9
to 75 percent;
exposed rock is
50 to 70 percent
of area.

Severe: surface
layer 35 to 50
percent gravel;
slopes of 5 to 60
percent.

Moderate: surface
layer 45 ‘percent
gravel; slopes of
1 to 3 percent;
moderately slow
permeability.

Moderate: clay
loam surface
layer; moderately
slow permeability.

Slight to moderate:
moderately slow
permeability in
subsoil.

Severe: slow
permeability.

Moderate: loamy
fine sand surface
layer.

layer 50 to 65
percent gravel.

Slight to moder-
ate: surface
layer 15 to 30
percent gravel.

Severe: slopes of
9 to 75 percent;
exposed rock is
50 to 70 per-
cent of area.

Moderate to se-
vere: surface
layer 35 to 50
percent gravel;
slopes of 5 to
60 percent.

Moderate: sur-
face layer 45
percent gravel.

Moderate: clay
loam surface
layer.

None to slight____

Severe: clay
surface layer.

Moderate: loamy
fine sand sur-
face layer.

layer 50 to 65
percent gravel.

Slight to moder-
ate: surface
layer 15 to 30
percent gravel.

Severe: slopes of
9 to 75 percent;
exposed rock is
50 to 70 per-
cent of area.

Moderate to se-
vere: surface
layer 35 to 50
percent gravel;
slopes of 5 to
60 percent.

Slight to mod-
erate: surface
layer 45 per-
cent gravel.

Moderate: clay
loam surface
layer.

None to slight_ ___

Severe: clay
surface layer.

Moderate: loamy
fine sand sur-
face layer.

layer 50 to 65
percent gravel.

Moderate to severe:
surface layer 15
to 30 percent
gravel.

Severe: slopes of 9
to 75 percent;
exposed rock is
50 to 70 percent
of area.

Severe: surface
layer 35 to 50
percent gravel;
slopes of 5 to 60
percent.

Severe: surface
layer 45 percent
gravel.

Moderate: clay
loam surface
layer; moderately
slow permeability.

Slight to moderate:
moderately slow
permeability in
subsoil.

Severe: clay
surface layer.

Moderate: loamy
fine sand surface
layer.

Use of the Soils for Wildlife®

Wildlife is a product of the habitat in which it lives.

insects, fish, or other animal foods. Others eat onl
table foods. Still others prefer
two.

The habitat largely determines the kinds and the num-

bers of birds and animals in a given area. Many game
and nongame birds and animals live in the Eastern Mari-
copa and Northern Pinal Counties Area. Each species of
wildlife is most abundant where it can find its choice
foods, protective cover, and water. These elements in each
kind of habitat depend directly on suitability of the soils
for plants required by wildlife and on decisions of the
landowner regarding suitable plants to grow and main-
tain. Some species of birds and animals eat nothing but

By Ronarp F. BATCHELOR, wildlife biologist, Soil Conservation

Service.

Irrigated soils that are suited to field crops, hay, or

improved pasture are also suited to the development of
favorable habitat for such game species as dove, pheas-
ant, Gambel’s quail, and cottontail rabbit. Without ir-
rigation, these soils are less well suited to development
of habitat for these species of birds and animals.

Soils on the higher side slopes and in rocky areas

where surface drainage is rapid are generally unfavor-
able for the development and maintenance of wildlife
habitat, except where they can be used for Gambel’s
quail and for some other nongame species.

Landowners can obtain help from their local Soil Con-

) y vege-
a combination of the
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servation district in evaluating soils for establishing and
maintaining plants. They can also obtain information
about practices suitable for developing habitat for wild-
life in the survey area.

Engineering Uses of the Soils’

Some soil properties are of special interest to engi-
neers because they affect the construction and mainte-
nance of roads, airports, pipelines, building founda-
tions, water storage facilities, erosion control structures,
and drainage systems. Among the soil properties most
important in engineering are permeability, shear strength,
density, shrink-swell potential, water-holding capacity,
grain-size distribution, plasticity, and reaction.

Information concerning these and related properties is
given in tables 4, 5, and 6. The estimates and interpreta-
tions of soil properties in these tables can be used to—

1. Make soil and land use studies that will aid in
selecting and developing industrial, business,
residential, and recreational sites.

2. Make preliminary estimates of the engineering
properties that will help in planning agricultural
irrigation systems and farm ponds.

3. Make preliminary evaluations of soil conditions
that will aid in selecting sites for highways, air-
ports, and pipelines and in planning detailed in-
vestigations at the selected sites.

4. Locate probable sources of sand, gravel, or other
construction material.
Make more accurate estimates of runoff, erosion,
and drainage characteristics for use in design-
ing structures for controlling flooding and ero-
sion; in planning dams and other structures for
soil and water conservation; and in designing
culverts and bridges.

6. Determine the suitability of soil mapping units

for cross-country movement of vehicles and con-

struction equipment.

Correlate performance of engineering structures

with soils and thus provide information that will

be useful in designing and maintaining the strue-
tures.

8. Supplement information obtained from other
published maps and reports and from aerial
photographs for the purpose of making soil
maps and reports that can be readily used by
engineers,

9. Develop preliminary estimates pertinent to pro-
posed structures in a particular area.

=1

=X

With the soil map for identification of soil areas, the
engineering interpretations reported here can be useful
for many purposes. It should be emphasized, however,
that these interpretations do not eliminate the need for
sampling and testing at the site of specific engineering
works involving heavy loads and excavations deeper
than the depth of layers here reported.

Some terms used by soil scientists have a special mean-

"By RaLrH ARRINGTON, assistant State conservation engineer,
Soil Conservation Service.

ing in soil science that may not be familiar to engineers.
These terms are defined in the Glossary.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
used by the SCS engineers, Department of Defense, and
others (70), and the AASHO system adopted by the
American Association of State Highway Officials (7).
The explanations are taken largely from the PCA Soil
Primer (5).

In the Unified system, soils are classified according to
particle size distribution, plasticity, liguid limit, and or-
ganic matter., Soils are grouped in 15 classes. There are
eight classes of coarse-grained soils, identified as GW,
G, GM, GC, SW, SP, SM, and SC: six classes of fine-
grained soils, identified as ML, CL, OL, MH, CH, and
OI; and one class of highly organic soils, identified as
Pt. Soils on the borderline between two classes are desig-
nated by symbols for both classes; for example MI-CL.

The AASHO system (7) is used to classify soils ac-
cording to those properties that affect use in highway
construction and maintenance. In this system a soil is
placed in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. In group A-1 are
gravelly soils of high bearing strength, or the best soils
for subgrade (foundation). At the other extreme, in
group A-T, are clay soils that have low strength when
wet and that are the poorest soils for subgrade. Where
laboratory data are available to justify a further break-
down, the A-1, A-2, and the A-T groups are divided as
follows: A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-T,
A-T-5, and A-7-6. As additional refinement, the engi-
neering value of a soil material can be indicated by a
group index number, Group indexes range from 0 for
the best material to 20 or more for the poorest. The
AASHO classification for tested soils, with group index
numbers in parentheses, is shown in table 4. The esti-
mated classification, without group index numbers, is
given in table 5 for all soils mapped in the survey area.

Soil test data

Table 4 contains engineering test data for representa-
tive profiles of four extensive series mapped in the sur-
vey area. These tests were made to help evaluate the
soils for engineering purposes. The engineering classifica-
tions given are based on data obtained by mechanical
analyses and by tests to determine liquid limits and plastic
limits, The mechanical analyses were made by combined
sieve and hydrometer methods.

Moisture-density (compaction) data are important in
earthwork. If a soil material is compacted at successive-
ly higher moisture content, assuming that the compac-
tive efforts remains constant, the density of the com-
pacted material increases until the optimum moisture
content is reached. After that, density decreases with in-
crease in moisture content. The highest dry density ob-
tained in the compactive test is termed maximum dry
density. As a rule, maximum strength of earthwork is
obtained if the soil is compacted to the maximum dry
density.
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TABLE 4.—Engineering
[Tests performed by Materials Division, Arizona Highway Department, Phoenix, Ariz.

Moisture density !
Arizona Depth
Soil name and location Parent material report from
No. surface | Maximum | Optimum
dry moisture
density
Contine clay loam: Lb.jeu. ft. Pet.
75 ft. 8. and 50 ft. E. of NW. corner of sec. 14, | Mixed alluvium derived from acid | 65-15512 0-12 105 17
T.18,R.6 E. and basic igneous material. 65-15513 25-38 103 19
65-15514 47-66 111 15
Gilman loam:
950 ft. W. and 40 ft. N. of E!{ corner of sec. 1, | Mixed alluvium derived from granite | 65-15515 0-13 114 13
T.28., R.6E. and other acid and basic igneous | 65-15516 22-60 111 15
rocks.
Laveen loam:
500 ft. W. from center of sec. 32, T. 1 N, R. 5 | Calcareous alluvium derived from | 65-15491 0-14 110 15
E. granite and other acid and basic | 65-15492 14-34 111 15
igneous rocks.
Vint loamy fine sand:
1,250 ft. W. and 100 ft. S. of NE. corner of sec. | Mixed alluvium derived from acid | 65-15517 0-17 114 12
7, T.28,R.7TE. basic igneous and sedimentary | 65-15518 17-31 107 15
rocks. 65-15519 44-73 116 11

! Based on AASHO Designation:
* Mechanical analysis according to AASHO

88-70 (1). Results by this procedure may differ somewhat from
results obtained by the soil survey procedure of the Soil Conserva-

T 99-70, Method A (1).

Designation: T

tion Service (SC8). In the AASHO procedure, the fine material is
analyzed by the hydrometer method and the various grain-size
fractions are calculated on the basis of all the material, including
that coarser than 2 millimeters in diameter. In the SCS procedure,

TABLE 5.—FEstimates of soil properties

[Absence of data indicates properties were not estimated.

Classification
Hydro- | Depth to | Depth
Soil series, land types, and logic hard- from
map symbols s0il pan or sur-
group | bedrock face USDA texture Unified AASHO
Ft. In.
Agualt: Af, Ago______________ B >b 0-26 | Loam and very fine sandy loam | ML A-4
(Af); fine sandy loam (Ag).
26-65 | Sand___________________________ SM or SP-SM A-1 or A-3
Alluvial land:  Am_____________ AorB =5 0=60 | Variabléiv coooemmmemsamammns s GM or SM_ A—i, 4A--2, or
Antho
ANl BB e s s B =5 0-46 | Sandy loam_____________________ SM A-4 or A-2
46-60 | Heavy loam____________________ CL A-6
F ] - S P r B >5 0-60 | Gravelly sandy loam_____________ SM A-1 or A-2
Avondale: Av________________ B b 0-13 | Clay loam______________________ CL A-6
13-60 | Loam and very fine sandy loam___| ML A-4
Carrizo: Ca, Cbo______________ A >5 0-15 | Fine sandy loam (Cb); gravelly | SM A-4
loamy sand (Ca).
15-70 ! Very gravelly sand_______._______ GP or GP-GM | A-1
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test data
Tests summarized and Unified classification provided by William Mildner, SC8]
Mechanical analysis 2
Classification
Percentage passing sieve— Percentage smaller than— | Liquid | Plasticity
limit index
3% 3% No. 4 No. 10 | No. 40 | No. 200 0.02 0.005 0.002 AASHO Unified
in. in. (4.7 (2.0 (0.42 (0.074 mim. mimn. mim.
mi.) mm.) | mm.) mm.)
_______________ 100 98 94 73 51 41 22 40 23 | A-6(13) CL
PSR Du— 100 98 90 70 57 47 34 63 43 | A-7T-6(18) CH
_______________ 100 99 93 67 38 28 16 42 24 | A-7-6(12) CL
_______________________ 100 98 62 27 16 7 23 3 | A-4(5) ML
_______________________ 100 98 87 50 29 12 29 12 | A-6(9) CL
_______ e rvm gl | et 100 94 72 40 28 15 32 14 | A-6(9) CL
_______________ 100 99 92 64 37 25 13 31 14 | A-6(8) CL
_______________ 100 98 81 25 8 H 2 I NP NP | A-2-4(0) SM
100 99 97 94 70 17 6 3 3 NP NP | A-2-4(0) sSM
_______ 100 98 95 71 8 3 1 1 NP NP | A-3(0) SP-SM

the fine material is analyzed by the pipette method and the material
coarser than 2 millimeters in diameter is excluded from calculations
of grain-size fractions. The mechanical analysis data used in this
table are not suitable for naming textural classes for soils.

significant to engineering

The symbol > means more than; < less than]

3 NP means nonplastic.

Percentage passing sieve—
v o Available Jorrosivity
Permeability water Salinity Shrink-swell to untreated
No. 4 No. 10 No. 40 No. 200 capacity potential steel
(4.7 (2.0 (0.42 (0.074
mim.) mm.) mim.) mimn.)
In.fhr. In.[in. of #oil Mmhos.fem.
95-100 95-100 70-95 50-60 0.63-2. 0 0. 16-0. 18(Af) <2 | Bowsrisysassssas Low.
0. 13-0. 15(Ag)
90-100 80-95 45-60 5-20 6. 320, 0 0. 05-0. 07 <2 | LOWe e e Low.
40-70 40-70 35-65 0-45 0.63-20.0 0. 05-0. 18 <2 | Low.._._________. Low.
90-100 85-95 50-60 25-40 2.0-6. 3 0.11-0.13 2 | LW arsscccsas Low.
95-100 90-100 80-90 60-75 0. 63-2. 0 0.16-0. 18 <2 | Moderate_________ Low.
75-85 65-75 35-45 15-30 2. 0-6. 3 0. 08-0. 10 <2 | TioWoi cosgessaana Low.

100 95-100 85-95 70-80 0. 20-0. 63 0. 19-0. 21 2- Moderate____-____ Moderate.
90-100 90-95 80-90 55-65 0. 63-2.0 0. 15-0, 18 2—- Low to moderate__| Moderate.
90-100 85-100 70-85 35-50 2.0-6.3 0. 11-0. 15(Cb) <2 | LOWeacooooo o Low.

0. 05-0. 07(Ca)
15-55 10-50 5-40 0-15 >20.0 0. 03-0. 05 L LW o s Low.
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TaBLE 5.—FEstimates of soil properties

Classification
Hydro- | Depth to | Depth
Soil series, land types, and logic hard- from
map symbols soil pan or sur-
group | bedrock face USDA texture Unified AASHO
Ft. In.
Cashiony ' Crevmeemasoecmnzins C =5 0-28 | Clay______ . __________ CH A-7
28-60 | Finesandy loam________________ SM A-4
Cavelt: CeC._________________ D 14-114 0-10 | Gravelly loam_ _________________ ML or SM A-4
10 | Indurated lime hardpan__________|___________ | ________
Contine: Co____.______________ C >5 0-12 | Clayloamacoeaocosmancunsiissay CL A-6
12-88 [/CIBY o csne i onsiinsatcas o o CH A-T7
38-66 | Clay loam and loam_____________ CL A-6 or A-7
Fabtelld: |Efcwmsmnevecmnsne B >5 0-26 | Loam__________________________ ML A-4
26-60 | Clay loam______________________ CL A-6
Gilman: Gf,Gm______________ B >5 0-60 | Loam; fine sandy loam in places.._| ML or CL A-4 or A-6
Glenbar: Gn__._______________ B 5 0-60 | Clay loam and heavy silt loam____| CL A-6
Gravelly alluvial land: Gr______ A >5 0-60 | Very %ravelly sandy loam or loamy | GP-GM or GP | A-1
sand.
Laveen: LaA, LaB, LeA_______| B >5 0-60 | Loam; clay loam in LeA__________ ML, CLor CH | A-7, A-6 or
A-4.
Mohall: Mo, Mv______________ B =5 0-60 | Loam and clay loam_____________ ML or CL A-4 or A-6
Pimer: Pm-cicoaooo o B >5 0-60 | Clay loam and loam_____________ CL A-6
Pinal: PnA, PnC_____________ D 1514 018 | 'Gravelly loam -« conoe s cmpzus ML or SM A4
18 | Indurated lime-silica hardpan.
Pirgli, moderately deep variant: | C 214314 0-38 | Loam__________________________ ML A-4
0.
38 | Indurated lime-silica hardpan.
Pinamt: PvA, PvC.___________ B >5 0-60 | Very gravelly sandy clay loam and | GC or GM A-1
very gravelly loam.
Rillite: RIA, RIB.____________ B >5 0-60 | Gravelly loam__________________ sSM A-2 or A-4
Rock land: Ro.
Variable, not estimated.
Rough broken land: Ru.
Variable, not estimated.
Tremant: TrBoooo-rocoseac.. B P2 0-16 | Gravelly sandy clay loam________ sSC A-4
16-60 | Gravelly loam and gravelly sandy | SM A-2
loam.
Trix: Tweoooo o __ B >5 0-60 | Clayloam______________________ CL A-6
Valencia: Va_________________ B >b 0-26 | Sandy loam_____________________ SM A-2 or A-4
26-45 | Sandy clay loam________________ SC A-4
45-60 | Sandy loam_____________________ SM A-2 or A-4
Yeeont: Veecocwsooocozooouas C =5 0-64 | Clay and clay loam______________ CH A-7
Wint: Meooooooosesooaoo B >5 0-60 | Loamy finesand_ _______________ SM A-2
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Percentage passing sieve—

Available Corrosivity
Permeability water Salinity Shrink-swell to untreated
No. 4 No. 10 No. 40 No. 200 capacity potential steel
(4.7 (2.0 (0.42 (0.074
mim.) mm.) mim.) mim.)
In.fhr. n.fin. of s0il Mmbhos./em.
95-100 95-100 90-100 85-95 0. 06-0. 20 0. 14-0. 16 2-4 | High_____________ High.
95-100 90-100 80-95 35-45 2.0-6. 3 0. 13-0. 15 2-4 | Lowo oo ______ Moderate.
80-95 T0-85 55-75 40-60 0.63-2.0 0.11-0.13 . o [ Moderate.
_________________________________________ <0. 06
95-100 90-100 85-95 65-75 0. 20-0. 63 0. 19-0. 21 <2 | Moderate_________ Moderate.
95-100 85-100 80-90 70-80 0. 06-0. 20 0. 14-0. 16 <2 Highoooooucozas High.
95-100 85-100 85-95 65-75 0. 20-0. 63 0. 19-0. 21 <2 | Moderate_________ Moderate.
95-100 90-100 80-90 60-70 0.63-2.0 0. 16-0. 18 &2 | LioWsseseasiisas Low.
95-100 95-100 85-95 70-80 0. 20-0. 63 0. 19-0. 21 <2 | Moderate......... Moderate.
100 100 70-100 60-85 0. 63-2. 0 0. 16-0. 18 2-4 | Low_____________ Moderate.
100 95-100 85-95 80-90 0. 20-0. 63 0.19-0. 21 <2 | Moderate________. Moderate.
40-50 30-40 20-30 0-20 >20.0 0. 03-0. 05 <2 | Verylow______.__ Low.
95-100 85-100 85-95 65-75 0. 63-2. 0 0. 16-0. 18 2-4'| LoWwsiisaransieas Moderate.
95-100 90-100 80-90 50-70 0. 20-0. 63 0.17-0. 19 <2 | Moderate._._._.___| Moderate.
95-100 95-100 85-95 80-90 0. 20-0. 63 0.19-0. 21 <2 | Moderate_________ Moderate.
80-95 70-85 55-75 40-60 0.63-2.0 0.11-0. 13 2-4 | Low____________. Moderate.
90-95 80-90 70-80 50-60 0.63-2.0 0. 14-0. 16 2-4 | Low_____________ Moderate.
20-55 15-50 10-45 5=25 0. 2-0. 63 0. 05-0. 07 < 1| [ o Low.
H55-90 50-85 45-80 30-45 0. 63-2.0 0. 09-0. 12 < 2] Boweozrowsauwess Low.
70-90 65-85 45-55 35-45 0. 2-0. 63 0. 10-0. 12 LR TOW e wvn e Moderate.
70-90 65-85 35-45 20-30 0.63-2.0 0.07-0. 11 22| LOW:coasmasamina Low.
95-100 95-100 90-100 80-90 0. 20-0. 63 0. 19-0. 21 <2 | Moderate_________ Moderate.
95-100 90-100 60-70 30-40 2.0-6.3 0.11-0. 13 <2 | Low__________.__ Low.
95-100 95-100 80-95 35-50 0. 2-0. 63 0. 14-0. 16 <2 | Moderate______.__ Moderate.
95-100 90-100 60-70 30-40 2.0-6.3 0.11-0. 13 Coci 1 [ 2, Low.
95-100 95-100 90-100 80-90 0. 06-0. 20 0. 14-0. 16 2| Highooooocuwsinae High.
95-100 90-100 70-80 15-25 2.0-6.3 0. 07-0. 09 <2 | DoWecoeoeraamugs Low.
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TABLE 6.—Interpretations of

Soil series, land
types, and map

Degree and kind of limitation for—

Suitability as a source of—

symbols Septic tank absorp- Dwellings without Local roads and Road fill Sand
tion fields basements streets
Agualt:: Af, Ap.___| Slight.____.oo..o_C Blight .ooceesizoaa Slight to moderate: Good to fair: A-2 | Not suitable in

A-2 and A-4. or A-4, upper 20 to 40
inches; M L. Poor
below depth of 20
to 40 inches; SM;
too many fines.

Alluvial land: Severe: variable Slight to moderate: | Slight to moderate: Good in most Good in most

Am. material; hazard variable material; variable material; places. Fair places. Fair
of ground water short, steep contains fines. where excessive where excessive
contamination. slopes; contains fines oceur. fines occur.
fines.
Antho: AnA, Slight. cocsoascoss Slight______________ Slight______________ Good or fair: Poor: mainly
AnB, AoB. sandy loam and sandy loam.
appreciable
amount of fines.

Avondale: Av_____ Slight to moderate: Moderate: low to Moderate: mainly | Fair: mainly A-4; Not suitable: main-
moderate perme- moderate shrink- A-4; low to mod- low to moderate ly very fine sandy
ability. swell potential. erate shrink- shrink-swell po- loam and loam.

swell potential. tential.

Carrizo: Ca, Cb___| Slight: hazard of Slight______________ Slight______________ Good__________.____ Poor to depth of
ground water 13 inches. Good
contamination. to fair below

13 inches; GP
or GM.

Cashion: Ce.._.__ Shight. oo seaciieaa Severe: upper lay- | Severe: upper lay- | Poor: A-T7; high Not suitable:

er clay; high er clay; R—?. shrink-swell po- mainly clay and
shrink-swell po- Moderate in tential. Fair in loam.

tential. Slight in sandy underlying underlying layer;

sandy underlying layer; A—4. -

layer.

Cavelt: CeC...._. Severe: lime hard- | Severe: lime hard- | Severe: lime hard- | Fair: A-4; hard- Not suitable: main-
pan at depth of pan at depth of pan at depth of pan at depth of ly loam; hardpan
5 to 20 inches. 5 to 20 inches. 5 to 20 inches. 5 to 20 inches. at depth of 5 to

20 inches.

Contine: Co_.____ Severe: slow Severe: high Severe: A-6 and Poor: A-6 and Unsuited: mainly
permeability. shrink-swell A-T7; high shrink- ~ fines.

potential. swell potential.

Estrella: Es______ Severe: moderately | Moderate: mod- Moderate to severe: | Fair to poor: A-4 Unsuited: loam
slow permeability. erate shrink-swell A—4 and A-6; and A-6. and clay loam.

potential. moderate shrink-
swell potential.
Gilman: Gf, Gm___| Slight to moderate: | Slight______________ Moderate to severe: | Fair to poor: A-4 Unsuited: mainly

moderate permea-
bility.

A-4 and A-6.

and A-6.

loam.
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Suitability as a source of —Continued

Soil features affecting—

Topsoil

Gravel

Pond reservoir areas

Embankments, dikes, and levees

Irrigation

Good to a depth
of 20 to 40
inches.

Generally poor:
mainly sand,
loamy sand, and
gravel. Good in
some areas.

Good in AnA and
AnB. Poor in
AoB; gravel.

Fair in upper 13
inches; clay
loam. Good be-
low depth of 13
inches.

Poor: sand and
gravel.

Poor in upper lay-
er; clay. Good
in underlying
material.

Poor: mainly
loam; hardpan
at depth of 5 to
20 inches.

Moderate: upper
12 inches clay
loam.

Good in upper 26
inches. Fair
below 26 inches;
clay loam.

Not suitable:
mainly loam and
sandy loam.

Good: main source
of gravel in
survey area.

Not suitable:
mainly sandy
loam.

Not suitable:
mainly loam and
very fine sandy
loam.

Fair to good:
gravelly sand and

very gravelly sand.

Not suitable:
mainly clay and
loam.

Not suitable:
mainly loam;
hardpan at depth
of 5 to 20 inches.

Unsuited: mainly
fines.
Unsuited: loam

and clay loam.

Unsuited: mainly
loam.

Very rapid perme-
ability below
depth of 20 to
40 inches.

Moderate to very
rapid permeabil-
ity.

Moderately rapid
permeability.

Moderate perme-
ability below
depth of 13
inches.

Very rapid perme-
ability.

Moderately rapid
permeability
below clay upper
layer.

Lime hardpan at
depth of 5 to
20 inches.

Slow permeability_ __

Moderate and mod-
erately slow per-
meability.

Moderate permea-
bility.

Medium to low shear strength; medium to
high compressibility ; medium to low com-
pacted permeability; medium to high
susceptibility to piping; poor to good
compaction.

High shear strength; high compacted perme-
ability; low compressibility; low suscep-
tibility to piping; good compaction.

Medium to low shear strength; medium to
low compressibility; medium to low com-
pacted permeability; fair to good com-
paction; medium to high susceptibility to
piping.

Medium to low shear strength; medium
compressibility; medium to low com-
pacted permeability; medium to high
susceptibility to piping; good to poor
compaction.

High shear strength; fair to good compac-
tion; high compacted permeability; low
compressibility ; medium to low suscepti-
bility to piping.

Clay layer has high compressibility, low
shear strength; low compacted perme-
ability; low susceptibility to piping; fair
to poor compaction. Underlying layer
has medium shear strength; low to me-
dium compressibility; low to medium
compacted permeability; fair compae-
tion; medium to high susceptibility to
piping.

Medium to low shear strength; low to medi-
um compressibility; low to medium com-
pacted permeability; medium to high
susceptibility to piping; fair compaction.

Medium to low shear strength; low com-
pacted permeability; low to medium
susceptibility to piping; medium to high
compressibility; fair compaction.

Medium to low shear strength; medium
compressibility; medium to low ecom-
pacted permeability; medium to high
susceptibility to piping; fair compaction.

Medium to low shear strength; medium to
low compacted permeability; medium
compressibility; high susceptibility to
piping; fair compaction.

Moderate perme-
ability; moderate
available water
capacity.

Very low available
water capacity;
moderate to very
rapid permeabil-
ity.

Moderate available
water capacity;
AnB and AoB have
slopes of 1 to 3
percent.

High available
water capacity;
moderately slow
intake rate; mod-
erate permeability
below depth of 13
inches.

Very low available
water capacity;
very rapid perme-
bility.

High available water
capacity; slow in-
take rate;slow
permeability in
clay layer; mod-
erately rapid per-
meability below
clay layer.

Low available water
capacity; gravelly;
lime hardpan at
depth of 5 to 20
inches.

High available
water capacity;
slow permeability;
moderately slow
intake rate.

High available
water capacity;
moderate intake
rate; moderate
to moderately slow
permeability.

High available
water capaeity;
moderate intake
rate; moderate
permeability.
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TaBLE 6.—Interpretations of engineering

Soil series, land

Degree and kind of limitation for—

Suitability as a source of—

types, and map

symbols Septic tank absorp- Dwellings without Local roads and Road fill Sand
tion fields basements streets

Glenbar: Gn______ Severe: moderately | Moderate: mod- Severe: A-6; mod- | Poor: A-6; mod- Unsuited: mainly
slow permeability. erate shrink-swell erate shrink-swell erate shrink-swell clay loam.

potential. potential. potential,

Gravelly alluvial Severe: variable Slight to moderate: | Slight to moderate: | Good: wvariable in Poor to fair:

land: Gr. material; hazard material variable material variable content of fines. variable in con-
of ground water and contains fines; and contains fines. tent of fines.
contamination. short, steep
slopes.
Laveen: LaA, Slight to moderate: Slight______________ Severe: A-4 and Fair to poor: A-4 Unsuited: mainly
LaB, LeA. moderate i and A-6, loam.
permeability.

Mohall: Mo, Mv__| Severe: mod- Moderate: mod- Moderate to severe: | Fair to poor: A-4 Unsuited: mainly
erately slow erate shrink-swell A-4 and A-6; and A-6. clay loam.
permeability. potential, moderate shrink-

swell potential.

Pimer: Pm_______| Severe: moderately | Moderate: mod- Severe: A-6; ) Poor: A-6_________ Unsuited: mainly
slow permea- erate shrink-swell moderate shrink- clay loam.
bility. potential. swell potential.

Pinal: PnA, PnC__| Severe: lime-silica | Severe: lime-silica | Severe: lime-silica | Fair: A-4; hard- Unsuited: loam

Pinal, moderately
deep variant:

Po.
Pinamt: PvA,
PvC
Rillito:  RIA,
RIB.

Rock land: Ro_____

Rough broken

land: Ru.

Tremant: TrB____

hardpan at depth
of 4 to 20 inches.

Severe:  lime-silica
hardpan at depth
of 30 to 40 inches.

Severe: moderately
slow permeability.

Slight to moderate:
moderate perme-
ability.

Severe: rock out-
crop; shallow and
very shallow soil.

Severe:  soil vari-
able and steep.

Slight to moderate:
moderate perme-
ability below
depth of 16
inches. ~

hardpan at depth
of 4 to 20 inches.

Moderate: lime-
silica hardpan at
depth of 30 to 40
inches.

Severe: rock out-
crop; shallow and
very shallow soil.

Severe:  soil vari-
able and steep.

Slight._____________

hardpan at depth
of 4 to 20 inches.

Moderate: A-4;
lime-silica hard-
pan at depth of
30 to 40 inches.

Slight to moderate:
A-2 or A-4.

Severe: rock out-
crop; shallow and
very shallow soil.

Severe:  soil vari-
able and steep.

Slight to moderate:
A-2 and A-4.

pan at depth of
4 to 20 inches.

Fair:

Fair to good: A-2
or A-4.

Poor: rock out-
crop; shallow and
very shallow soil,

Poor: soil variable
and steep.

Good to fair:
and A-4.

A-2

and sandy loam;
hardpan at depth
of 4 to 20 inches.

Unsuited:

mainly
loam.

Unsuited: mainly
very gravelly
sandy clay loam.

Unsuited: excessive
fines.

Unsuited: rock out-
crop; shallow and
very shallow soil.

Unsuited: soil
variable and
steep.

Poor: excessive

fines.
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Suitability as a source of—Continued

Soil features affecting—

LeA; upper 12
inches clay loam.

Fair: clay loam
or sandy clay
loam at depth
of 15 inches.

Fair: clay loam___

Poor: gravelly;
hardpan at
depth of 4 to 20
inches.

Fair: contains
gravel.

Poor: wvery
gravelly.

Poor: gravelly
and limy.

Poor: rock out-
crop; shallow
and very shallow
soil.

Poor: =oil varia-
ble and steep.

Poor: gravel____._

Unsuited: mainly
clay loam.

Unsuited: mainly
clay loam,
Unsuited: loam

and sandy loam;
hardpan at depth
of 4 to 20 inches.

Unsuited: mainly
loam.

Poor: fairly high
content of fines.

Poor: excessive
fines,
Unsuited: rock

outerop; shallow
and very shallow
soil.

Unsuited: soil
variable and
steep.

Unsuited: exces-

sive fines.

Moderately slow
permeability.

Moderately slow
permeability.

Lime-silica hardpan
at depth of 4 to
20 inches.

Lime-silica hardpan
at depth of 30 to
40 inches.

Moderately slow
permeability.

Moderate permea-
bility.

Rock outerop;
shallow and very
shallow soil.

Steep; high poten-
tial for seepage.

Moderate permea-
bility below
depth of 16
inches.

compressibility; medium to high suscep-
tibility to piping; fair to good compaction.

Medium to low shear strength; medium
compressibility; medium to low com-
pacted permeability; medium to high
susceptibility to piping; fair to poor
compaction.

Medium to low shear strength; medium to
low susceptibility to piping; medium
compressibility; low compacted per-
meability; fair to good compaection.

Medium to low shear strength; medium to
low ecompressibility; medium to low
compacted permeability; medium to high
suseeptibility to piping; fair to good
compaction.

Medium to low shear strength; medium to
low compacted permeability; medium
compressibility; high susceptibility
piping; good to poor compaection.

to

Medium shear strength; low to medium
compressibility; low compacted perme-
ability; medium to low susceptibility to
piping; good to fair compaction.

Medium shear strength; low to medium
compressibility; low to medium com-
pacted permeability; medium to high
susceptibility to piping; fair to good
compaction.

Rock outerop; shallow and very shallow
soil,

Soil variable; steep

Medium shear strength; low to medium
compressibility; medium to low com-
pacted permeability; medium suscepti-
bility te piping; fair to good compaction.

Topsoil Gravel Pond reservoir areas Embankments, dikes, and levees Irrigation
Fair: mainly clay | Unsuited: mainly Moderately slow Medium to low shear strength; medium to | High available
loam. clay loam. permeability. low susceptibility to piping; medium water capacity;
compressibility; low compacted per- moderately slow
meability; fair to good compaction. permeability.
Poor: contains Poor to fair: Very rapid Medium to high shear strength; medium | Low available
gravel. variable in con- permeability. to low compressibility; medium to low water capacity;
tent of fines. compacted permeability; medium to low very rapid
susceptibility to piping; fair to good com- permeability.
paction.
Good in LaA and Unsuited: mainly Moderate Medium to low shear strength; medium to | High available
LaB. Fair in loam. permeability. low compacted permeability; medium water capacity;

moderate
permeability.

High available
water capacity;
moderately slow
permeability.

High available
water capacity;
moderately slow
permeability;
moderately slow
intake rate.

Low available
water capacity;
lime-silica hard-
pan at depth of
4 to 20 inches.

Moderate available
water capacity;
moderate permea-
bility ; lime-silica
hardpan at depth
of 30 to 40 inches.

Low available water
capacity; moder-
ately slow perme-
ability; very
gravelly; slope.

Moderate available
water capacity;
moderate permea-
bility; gravelly
and limy.

Rock outerop;
shallow and very
shallow soil.

Soil variable and
steep.

Moderate available
water capacity;
moderately slow
permeability ;
slope.
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TABLE 6.—Interpretations of engineering

Degree and kind of limitation for— Suitability as a source of—
Soil series, land
types, and map
symbols Septic tank absorp- Dwellings without Local roads and Road fill Sand
tion fields basements streets
Trm: Treczcsoaay Severe:  moderately | Moderate: moder- | Severe: A-6; mod- | Poor: A-6; mod- Unsuited: exces-
slow permeability. ate shrink-swell erate shrink- erate shrink- sive fines.
potential. swell potential. swell potential.
Valencia: Va______ Severe: moderately | Moderate: moder- | Slight to moderate: Good to fair: A-2 Poor to unsuited:
slow permeability. ate shrink-swell A-2 and A-4. and A-4. M poor; SC
potential. unsuited; exces-
sive fines.
Vecont: Ve_.______ Severe: slow per- Severe: high Severe: A-T7; high Poor: A-T; high Unsuited: clay_____
meability. shrink-swell shrink-swell shrink-swell
potential. potential. potential.
Vint: Vi__________ Slight:  hazard of Slight______________ Blight. o coeevcaan 21,757 P Poor:  excessive
ground water fines.
contamination.

Tests to determine liquid limit and plastic limit meas-
ure the effect of water on the consistence of soil ma-
terial. As the moisture content of a clayey soil increases
from a very dry state, the material changes from a semi-
solid to a plastic state. As the moisture content is fur-
ther increased, the material changes from the plastic
state to a liquid. The plastic limit is the moisture con-
tent at which the soil material passes from a semisolid
to a plastic state. The liquid limit is the moisture con-
tent at which the soil material passes from a plastic to
a liquid state. The plasticity index is the numerical dif-
ference between the liquid limit and the plastic limit.
It indicates the range in moisture content within which
a soil material is in a plastic condition.

Soil properties significant to engineering

Several estimated soil properties significant in engi-
neering are given in table 5. These estimates are made
for typical soil profiles, by layers sufficiently different
to have different significance for soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil
in other counties. Following are explanations of some
of the columns in table 5.

Hydrologic soil groups are used to estimate runoff
from rainfall. Soil properties are considered that in-
fluence the minimum rate of infiltration obtained for a
bare soil after prolonged wetting. These properties are
depth to a seasonal high water table, intake rate, per-
meability after prolonged wetting, and depth to a very
slowly permeable layer. The influence of ground cover is
treated independently—not in hydrologic soil groupings.
The soils have been classified into four hydrologic groups,
A through D,

Soils in group A have low runoff potential and have a
high (rapid) infiltration rate, even when thoroughly

wetted. They consist chiefly of deep, well drained to
excessively drained sand or gravel. These soils have a
high rate of water transmission.

Soils in group B have moderately low runoff potential
and have a moderate infiltration rate when thoroughly
wetted. They consist chiefly of moderately deep and
deep, moderately well drained and well drained soils
that have moderately fine to moderately coarse texture
and moderately slow to moderately rapid permeability.
These soils have a moderate rate of water transmission.

Soils in group C have moderately high runoff poten-
tial and have a slow infiltration rate when thoroughly
wetted. They consist chiefly of soils that contain a layer
that impedes downward movement of water, that have
a moderately fine or fine texture, that have a slow in-
filtration rate because of salts or alkali, or that have a
moderate water table. These soils may be somewhat poor-
ly drained or they may be well drained or moderately well
drained, and they contain a slowly or very slowly perme-
able layer (fragipan, hardpan, hard bedrock, and the
like) at a depth of 20 to 40 inches.

Soils in group D have high runoff potential and have
a very slow infiltration rate when thoroughly wetted.
They consist chiefly of clay soils that have a high swell-
ing potential; of soils that have a permanently high
water table, a claypan or clay layer at or near the sur-
face, and a very slow infiltration rate because of salts
or alkali; and of soils that are shallow over nearly im-
pervious material. These soils have a very slow rate of
water transmission.

Depth to bedrock is distance from the surface of the
soil to the upper surface of the rock layer.

Permeability refers to the rate at which water moves
through the soil material. It depends largely on the tex-
ture and structure of the soil and is estimated for un-
compacted soil.

Available water capacity is the amount of water a
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Soil features affecting—

Pond reservoir areas

Embankments, dikes, and levees

Irrigation

Moderately slow
permeability.

Moderately slow
permeability to
depth of 45
inches.

Slow permeability - - _

Moderately rapid
permeability.

Medium to low shear strength; medium to
low susceptibility to piping; medium
compressibility; low compacted perme-
ability ; fair to good compaction.

Medium shear strength; low to medium
compressibility; low to medium ecom-
pacted permeability; medium suscepti-
bility to piping; fair to good compaction.

Low shear strength; low compacted perme-
ability; low susceptibility to piping; fair
to good compaction; high compressibility.

Medium shear strength; low to medium
compressibility; low to medium com-
pacted permeability; medium to high

High available water
capacity; moder-
ately slow perme-
ability.

High available water
capacity ; moder-
ately slow perme-
ability ; moderately
rapid intake rate.

High available water
capacity; slow per-
meability; slow
intake rate.

Moderately low
available water
capacity; moder-

properties of soils—Continued
Suitability as a source of—Continued
Topsoil iravel
Fair: clay loam___| Unsuited: exces-
sive fines.
Goodzvasevonsae Unsuited: SM and
SC: excessive fines
and low content
of gravel.
Poor: eclay_______| Unsuited: elay___ ..
Poor: loamy sand | Unsuited: low
and fine sand. content of gravel.

ately rapid perme-

susceptibility to piping; fair to good
ability.

compaction.

soil can hold available for plants. It is the water held in
the range between field capacity and wilting point.

Shrink-swell potential is that quality of a soil that
determines its volume change with changes in moisture
content. It is estimated primarily on the basis of the
amount and kind of clay in the soil.

Corrosivity refers to potential soil-induced chemical
action that dissolves or weakens uncoated steel or con-
crote. Rate of corrosion of uncoated steel is related to soil
properties, such as drainage, texture, total acidity, and
electrical conduetivity of the soil material. Corrosivity
for conerete is influenced mainly by the content of sodium
or magnesium sulfate, but also by soil texture and acidity.
Installations of uncoated steel that intersect soil boun-
daries or soil horizons are more susceptible to corrosion
than installations entirely in one kind of soil or in one
soil horizon. A corrosivity rating of /o means that there
is a low probability of soil-induced corrosion damage. A
rating of Aigh means that there is a high probability of
damage, so that protective measures for steel and more
resistant conerete should be used to avoid or minimize
damage.

Soil reaction, or pH value, of the soils in the survey
area is not shown in table 5, because all the soils have
similar reaction. The pH value of most of the soils ranges
from 7.9 to 8.4, which is considered moderately alkaline.
This degree of alkalinity does not adversely affect the
commonly grown crops.

Engineering interpretations of soils

The estimated interpretations in table 6 are based on
the engineering properties of soils shown in table 5, on
test data for soils in this survey area and others nearby
or adjoining, and on the experience of engineers and soil
scientists with the soils of Maricopa and Pinal Counties.

In table 6 ratings are used to summarize limitation or

suitability of the soils for all specified purposes other
than for pond reservoir areas; embankments, dikes, and
levees; and irrigation. For these particular uses, table 6
lists those soil features not to be overlooked in planning,
installation, and maintenance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means soil properties gener-
ally favorable for the rated use, or in other words, limita-
tions that are minor and easily overcome. Moderate
means that some soil properties are unfavorable but can
be overcome or modified by special planning and design.
Serere means soil properties so unfavorable and so diffi-
cult to correct or overcome as to require major soil recla-
mation and special designs.

Soil suitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe.

Following are explanations of some of the columns in
table 6.

Septie tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into natural soil. The soil material from a
depth of 18 inches to 6 feet is evaluated. The soil proper-
ties considered are those that affect both absorption of
effluent and construction and operation of the system.
Properties that affect absorption are permeability, depth
to water table or rock, and susceptibility to flooding.
Slope is a soil property that affects difficulty of layout
and construction and also the risk of soil erosion, lateral
seepage, and downslope flow of effluent. Large rocks or
boulders increase construction costs.

Dwellings, as rated in table 6, are not more than three
stories high and are supported by foundation footings
placed in undisturbed soil. The features that affect the
rating of a soil for dwellings are those that relate to ca-
pacity to support a load and rvesist settlement under a
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load, and those that relate to ecase of excavation. Soil
properties that affect capacity to support a load are wet-
ness, suseeptibility to flooding, density, plasticity, tex-
ture, and shrink-swell potential. Those that affect excava-
tion are wetness, slope, depth to bedrock, and content of
stones and rocks.

Soil limitations for local streets and roads are based
on properties of undisturbed soils that limit use of the
soils for construction and maintenance (2).

The suitability of soil material for road fill is based
upon the performance of the material when excavated
and used as borrow for highway subgrade. Generally, the
soils rated A-1 and A-2 are the best for this purpose be-
cause of their ability to sustain heavy loads. Soils rated
A-6 and A-T are the poorest because of their high water-
holding capacity, low strength, and high shrink-swell
potential. As a rule, soils rated A-1 and A-2 are good mate-
rial for road fill. Those rated A—4 and A-5 are considered
only fair, and soils rated A-6 and A-7 are poor material
for this purpose.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 6 provide
guidance about where to look for probable sources. Ex-
cept within river channels, most of the soils in the survey
area are poor sources of sand and gravel,

Suitability of soils as a source of topsoil is evaluated
on the basis of quality and quantity.

Pond reservoir areas require slow permeability rates
to hold seepage to a minimum.

Embankments, dikes, and levees require soil material of
moderate to high shear strength, low compressibility, low
to medium compacted permeability, and low susceptibili-
ty to piping. Good workability for compaction is
essential.

Soil features that make irrigation difficult are a slow
rate of infiltration, low available water capacity, and
shallowness over a fragipan or other layer that restricts
movement of water. Slope and erosion also impose re-
strictions on the use of a soil for irrigation.

The following engineering properties have not been
defined but are evaluated in table 6:

Shear strength of a soil indicates the relative resistance
of the soil to sliding or deformation when supporting a
load. Tt is related to internal friction and cohesion of a
soil. Highest resistance to sliding occurs in soils that are
composed of clean gravel; the lowest occurs in fine-
grained organic soils. Shear strength decreases as the
content of fines inereases.

Compressibility of a soil refers to the decrease in vol-
ume of the mass when supporting a load. Compressibility
is lowest in coarse-grained soils having grains that are in
contact. Compressibility increases as the content of fines
increases, and it is highest in fine-grained soils contain-
ing organic matter.

Compacted permeability of a soil indicates the rate at
which water moves through the soil. Coarse-grained soils
that contain large, continuous pores when compacted
transmit water rapidly and are said to have high com-
pacted permeability. Fine-grained soils contain small
discontinuous pores, and water flows through these soils
very slowly. These soils are said to have low compacted
permeability.

Piping or internal erosion refers to the likelihood of
removal of soil particles by water moving through pores
or cracks in a compacted soil mass. Highly susceptible
soil materials are those that have large pores through
which water moves rapidly, vet in which soil particles
are fine enough and sufficiently lacking in cohesion so
that individual grains move readily. The most suscepti-
ble materials are fine sand and nonplastic silt (plasticity
index less than 5).

Compaction characteristics, called ‘“compaction” in
table 6, indicate the relative response to be expected of a
soil to compactive effort. Given satisfactory moisture con-
trol, a soil rated good can be compacted to a high degree
with less effort than a soil rated poor.

Formation and Classification
of the Soils

This section tells how the factors of soil formation have
affected the development of soils in the survey area, and
it discusses processes that have affected the formation of
soil horizons. It also explains the current system of soil
classification, places the soils in some categories of this
system, and provides information about results of chemi-
cal and physical analyses of selected soils.

Factors of Soil Formation

Soil is the product of soil-forming processes acting on
material deposited or accumulated by geologic agencies.
The characteristics of the soil at any given point are de-
termined by (1) the physical and mineralogical composi-
tion of the soil parent material; (2) the climate under
which the soil material has accumulated and has existed
since it accumulated; (3) the plant and animal life on
and in the soil; (4) the relief or lay of the land; and (5)
the length of time the forces of soil formation have acted
on the soil material.

Climate and vegetation are the active factors of soil
genesis. They act on the parent material and slowly
change it to a natural formation that has genetically re-
lated horizons. The effects of climate and vegetation are
conditioned by relief. The parent material also affects the
kind of profile that forms. Finally, time is needed for the
changing of the parent material into a soil profile. Time
is always required for the forces of the soil-forming
factors to produce soil horizons. Generally, several thou-
sand years are required to produce a B horizon in a soil.

Parent material

Parent material is the unconsolidated material in which
the soil profile forms. It may have weathered in place
from rock, or it may have been transported by water,
wind, or ice. The parent material of most of the soils in
the survey area was transported by water.

The parent material of the soils in the survey area was
derived from several sources. Part of it was washed from
the Phoenix and Salt River Mountains on the western
side of the survey area, and part originated in the San
Tan Mountains on the southeastern side. Still other ma-
terial was derived from rocks of the Superstition and the
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Goldfield Mountains, just outside and northeast of the
survey area. Those rocks are mainly granite, schist, and
andesite, but they include some diorite and tuff. Rocks
many miles away from the survey area also contributed
material. The parent material from these distant sources
consists of recent alluvium that was transported into the
survey area by waters of the Salt River and the Queen
Creek Wash. It consists of particles of material that are
variable in size and in mineralogical composition. Most
of the soils in the survey area have formed in mixed al-
Iuvial material that is many feet thick.

Climate

The climate of the survey arca is arid; only 6 to 8
inches of rainfall is received annually., Winters are
mild, summers are hot, and the humidity is generally
low.

Climate strongly influences the amount and the kind of
vegetation in an area. It also strongly influences the rate
at which organic matter builds up in the soils and the
rate at which organic matter decomposes. In addition it
affects the rate at whieh different minerals weather, the
nature of the weathering products, and the removal or
accumulation of minerals in the different soil horizons.
Becanse of the small amount of rainfall and the high
temperatures in the survey area, the cover of plants is
sparse. Hence, only a small amount of organic matter
accumulates in the soils, and that amount is rapidly de-
composed as the result of the rapid inerease and growth
of micro-organisms. The high temperatures and low rain-
fall in the survey area allow only a small amount of
chemical reaction and only slight movement of material
within the soil horizons.

Such soils as the Mohall and Contine, which have a
thick, relatively strong structural B horizon and have
clay films on the surfaces of the peds, probably formed
under a cooler climate than the present one. They probably
formed at a time when the amount of rainfall was greater
than that received in the survey area at the present time.
The average annual rainfall at the present time would
not provide enongh water to leach out ealeium carbonates
and clay separates to the depths where they have concen-
trated in the profiles of these soils.

Under the present amount of annual rainfall, soils that
originally contained a moderate amount of calcium car-
bonate could only have the caleium carbonate leached out
of the surface layer. In those soils only a thin B horizon
has formed. The most recent alluvial parent material de-
posited by water has not had the caleium carbonate
leached from the surface layer. Consequently, soils that
formed in that parent material lack a zone of lime ac-
cumulation in the soil profile.

Plant and animal life

Plants and animals, including miero-organisms, are
important, in the formation of soils. Where the tempera-
ture is suitable for their growth, plants begin to grow as
soon as they receive a suitable amount of water and a
supply of plant nutrients. When the plants die, they are
decomposed by living organisms and are added to the
soils as organic matter. Plants influence the temperature
of the soil by providing shade during warm periods and
by helping to retain moisture in the soils.

Along with plants and animals, earthworms, spiders,
beetles, and rodents help to convert nutrients in the soils
to a form available for plants. These processes, in turn,
contribute to the formation of soils.

Relief

Relief, as a factor of soil formation, is closely related
to the other four factors. Relief and runoff influence the
formation of soils through their effects on drainage, ero-
sion, soil temperature, and plant cover. The thickness and
the kinds of soil horizons depend on the amount of water
that percolates through the parent material. More water
normally enters a nearly level or gently sloping soil than
enters a soil that is strongly sloping or steep. Soils through-
out the survey area are nearly level or gently sloping.

Most of the recently deposited soil-forming material in
the survey area is on alluvial fans and flood plains along
the Salt River and Queen Creek Wash. Soils formed in
this recently deposited material are younger than those
on the adjacent old alluvial fans and terraces at a higher
elevation. They have not been influenced so long by the
factors of soil formation as have those at the higher ele-
vation. Soils on the higher fans and terraces generally
have more slope than the soils on the flood plains. As a
result, more of the water from rainfall runs off and does
not enter the soil. The amount of runoff depends some-
what, however, on the texture of the soil material.
(Coarse-textured soils take in water more rapidly than do
fine-textured ones. Thervefore, less water is lost through
runoft.

Time

The length of time necessary for a soil to form depends
upon the other factors of soil formation. If other factors
have not operated long enough for definite horizons to
have formed, the soil is considered voung or immature.
In this survey area, the youngest soils and the ones that
show the least development of a soil profile are on flood
plains and alluvial fans of the large streams. The parent
material of those soils may have been in place only a few
years. Among the soils formed in this kind of parent
material are the Avondale, Gilman, and Vint,

Soils of the survey area that have an A horizon, a
relatively thick Bt horizon, and a lower horizon that
contains an accumulation of lime are on old alluvial fans
and terraces. Examples of such soils are the Mohall and
Contine. The depths to which caleium carbonate and clay
have moved downward in the soil profile of these soils
reflect both the age of these soils and the amount of water
that has moved downward through the profile. This sug-
gests the possibility that these soils formed, at least in
part, under a climate that was more moist than the one at
the present time. At least, these soils have been forming
over a longer period of time than the soils that are form-
ing in recent alluvium on flood plains and alluvial fans.

Processes of Horizon Formation

Several processes are involved in the formation of soil
horizons. These are (1) accumulation of organic matter,
(2) leaching of calcium carbonates, (3) translocation of
silicate clay minerals, and (4) accumulations of soluble
salts.
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Accumulating organic matter in the upper part of the
soil profile is important in the formation of an A horizon.
This organic matter gives the surface layer a darker
color and increases the fertility of the soil. Most of the
organic matter in soils that have never been cultivated or
disturbed in other ways comes from the decay of plants.
Because the desert vegetation in the survey area is sparse,
only a small amount of organic matter 1s added to the
soils. In some places silted water has been applied during
irrigation and crop residue has been returned to the soils.
In those areas the soils have a higher content of organic
matter than they had when they were under native vege-
tation. In only a few soils is the content of organic mat-
ter in the A horizon greater than 1 percent.

The leaching of caleium carbonate from the surface
layer has been an important process in the formation of
soll horizons. During this process, a zone of lime accumu-
lation is formed at the level to which water from natural
rainfall penetrates.

Clay is moved from the A horizon by water and is re-
deposited in the B horizon, above the Cea horizon, where
calcium carbonate has accumulated. The B horizon gen-
erally has clay films on the surfaces of the peds. In this
survey area, the Contine and Mohall soils are examples of
soils that have clay films on the surfaces of peds in the B
horizon. It is probable that these soils and some of the
other soils that have a thick B horizon have formed under
a climate in which rainfall was greater than at the pres-
ent time.

Soluble salts accumulate in soils of arid regions because
of the small amount of rainfall and the high rate of water
evaporation. The amount of salt in the profile depends on
how much salt was originally present in the parent ma-
terial of the soil. After many years of irrigation, the soils
used for erops in the survey area have had a large part
of the soluble salts leached below the depth to which roots
normally penetrate.

SOIL SURVEY

Classification of the Soils

The purpose of soil classification is to help us remem-
ber the significant characteristics of soils, assemble our
knowledge about the soils, see their relationships to one
another and to the whole environment, and develop prin-
ciples relating to their behavior and their response to
manipulation, First through classification and then
through the use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The current system of soil classification (9) was
adopted by the Cooperative Soil Survey in 1965. It is a
comprehensive system, designed to accommodate all soils.
In this system classes of soils are defined in terms of
observable or measurable properties. The properties
chosen are primarily those that result in the grouping of
soils of similar genesis, or mode of origin. Genesis does
not, however, appear in the definitions of the classes.

The current system of classification has six categories.
Beginning with the most inclusive, the categories are the
order, the suborder, the great group, the subgroup, the
family, and the series. Table 7 shows the classification of
the soils of the Eastern Maricopa and Northern Pinal
Counties Area according to this system. A brief descrip-
tion of each of the six categories follows.

Orper.—Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridi-
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate orders are
those that tend to give broad climatic groupings of soils.
Two exceptions to this generalization are the Entisols and
the Histosols, both of which occur in many different cli-
mates. Three of the ten orders are represented in the East-
ern Maricopa and Northern Pinal Counties Area. They
are Iintisols, Mollisols, and Aridisols.

SusorpEr—Each order is divided into suborders,
mainly on the basis of soil characteristics that result in

TaBLE 7.—Soil series classified by higher categories

Series Family Subgroup Order

Apualte: cooacsviagy Coarse-loamy over sandy or sandy-skeletal, mixed, calcareous, | Typic Torrifluvents___________. Entisols.
hyperthermic.
Antho-.. o oo o __. Coarse-loamy, mixed, calcareous, hyperthermic__ ___.________ Typic Torrifluvents_ __________. Entisols.
Avondale___________ Fine-loamy, mixed, hyperthermic._________________________ Torrifluventic Haplustolls_ _ ____ Mollisols.
Carrizo_____________ Sandy-skeletal, mixed, hyperthermic_______________________ Typic Torriorthents__________ Entisols.
Cashion_ ___________ Clayey over loamy, mixed, hyperthermie___________________ Cumulic Haplustolls__________. Mollisols.
Cavelt ______________ Loamy, mixed, hyperthermic, shallow._____________________ Typie Paleorthids_ ____________ Aridisols.
Contine. . ccocnrncis Fine, mixed, hyperthermic________._______________________ Typic Haplargids_____________. Aridisols,
Estrella_____________ Fine-loamy, mixed, caleareous, hyperthermic________________ Typie Torrifluvents____________ Entisols.
Gilman..oooosiueus Coarse-loamy, mixed, caleareous, hyperthermic______________ Typic Torrifluvents____________ Entisols.
Glenbar_ _______ ----| Fine-silty, mixed, calcareous, hyperthermic_________________ Typic Torrifluvents____________ Entisols.
Laveen__ ___________ Coarse-loamy, mixed, hyperthermic________________________ Typie Caleiorthids_____________| Aridisols.
Mohall . ____________ Fine-loamy, mixed, hyperthermic__________________________ Typic Haplargids______________ Aridisols.
Pimer._____________ Fine-silty, mixed, hyperthermic.__________________________ Cumulic Haplustolls___________ Mollisols.
Pinal_____________ -| Coarse-loamy, mixed, hyperthermic________________________ Typic Durorthids______________ Aridisols.
Pinal, moderately Coarse-loamy, mixed, hyperthermic_ .______________________ Typic Durorthids______________ Aridisols.
deep variant.

Pinamb. oo ccccocce _-| Loamy-skeletal, mixed, hyperthermic______________________ Typic Haplargids______________ Aridisols.
Rillito. cooncooiameu Coarse-loamy, mixed, hyperthermic________________________ Typic Caleiorthids_____________ Aridisols.
Tremant____________ Fine-loamy, mixed, hyperthermic__________________________ Typic Haplargids______________ Aridisols.
THE . Fine-loamy, mixed, calcareous, hyperthermic________________ Typic Torrifluvents____________ Entisols.
Valencia_ . __________ Coarse-loamy, mixed, caleareous, hyperthermic______________ Typic Torrifluvents. ... Entisols.
Vecont__ ___________ Fine, mixed, hyperthermic.. - :cooiocoaimmsmosinecenes Typic Haplargids______________ Aridisols.
Vint________ . Sandy, mixed, hyperthermie______________________________ Typic Torrifluvents____________ Entisols.
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grouping soils according to the genetic similarity. The
climatic range is narrower than that of the order. The
properties used are mainly those that reflect either the
presence or absence of waterlogging or differences in
climate or vegetation.

Grear Grovr.—Each suborder is divided into great
groups on the basis of similarity in the kind and sequence
of the major horizons and in major soil properties. The
horizons considered are those in which clay, iron, or
humus have accumulated and those in which pans that
interfere with the growth of roots and the movement of
water have formed. The properties are soil temperature,
chemical composition (mainly content of calcium, mag-
nesius, sodium. and potassium), and the like.

Suscrovr.—Iach great group is divided into sub-
groups, one that represents the central (typic) concept
of the group, and others, called intergrades, that have
one or more properties of another great group, suborder,
or order.

Fasminy.—Families are established within each sub-
group, primarily on the basis of properties important to
the growth of plants or properties significant in engineer-
ing. Texture, mineralogy. reaction, soil temperature, per-
meability, thickness of horizons, and consistence are
among the properties considered.

Series—DBecanse a discussion of soil series is given in
the section “IHow This Survey Was Made.” the series will
not be discussed here. In brief, a series is a group of soils
that have horizons similar in arrangement in the profile
and similar in all important characteristics, except for
the texture of the surface layer.

Laboratory Analysis

Data obtained by analysis of a few soils in the survey
arca are given in table 8. Results of the analysis are use-
ful to soil scientists in classifying soils and in developing
concepts of soil genesis. They are also helpful for esti-
mating available water capacity, fertility. tilth, and other
soil properties that affect soil management,

All samples used to obtain the data were collected from
carefully selected soil profiles. In making the tests,
standard methods of the Soils Laboratory of the Univer-
sity of Arizona., Tueson, Ariz., and of the U.S. Depart-
ment of Agriculture Soil Laboratory at Riverside, Calif.,
woere llS(‘(l.

General Nature of the Area

This section was prepared mainly for those not fa-
miliar with Maricopa and Pinal Counties. It discusses
briefly the history of farming, geology, physiography,
drainage, and climate. It also gives facts concerning the
sources of irrigation water and about utilities and
industries.

According to historians and archaeologists (6). sev-
eral thousand people. known as the Hohokam, lived in the
area that is now Maricopa and Pinal Counties in about
the vear 200 B.C. For several hundred vears, these peo-
ple farmed the fertile alluvial soils and irrigated their
crops with water from the Salt River. They built 125
miles of canals, using stone axes and hoes, and they
farmed about 40,000 acres. Many of the irrigation canals

of the present day are in the same places where these
earlier canals were located.

The exact date that the Hohokams vanished from this
area is not known. White settlers first arrived in the
area in the early 1860%s, however, and they established
homes near the present sites of the cities of Tempe and
Phoenix. By March of 1868, approximately 100 perma-
nent residents lived in the area and the first canal, known
as the Salt River Canal, had been completed. By 1888,
more than 100,000 acres was under cultivation. The Con-
solidated Canal, completed in 1892, was the tenth large
canal completed within a span of 24 years.

Dams of rocks and brush, placed in the riverbed, were
originally used to divert water from the river to irriga-
tion canals. These dams were frequently washed out by
flooding in spring. As a result, the farmer had little
water in summer, and in many years his crops wilted and
died. Need for water became so eritical that farmers of
the area appointed a committee to investigate the feasi-
bility of building a water system on the Salt River.
Through the work of this committee. the Reclamation
Act, which provided funds to be used in certain western
areas for reclamation development, was passed. Funds
provided by this Act were used for constructing the
Roosevelt Dam on the Salt River, which was begun in
1903 and was completed in 1911, During the time the
Roosevelt Dam was under construction, the Granite Reef
Diversion Dam was completed. The Mormon Flat Dam,
which forms the Canyon Lake on the Salt River, was
completed in 1925; the Horse Mesa Dam. which forms
the Apache Lake on the Salt River, was completed in
1930: the Bartlett Dam on the Verde River was com-
pleted in 1939; and the Horseshoe Dam. just above the
Bartlett, was completed in 1946. The storage system of
these five dams has a capacity of 2,072,050 acre-feet. A
large part of the water supply is used to irrigate farms in
the survey area.

Trrigated soils in the survey area are used to grow
crops, mostly for commercial use. For many years the
prineipal cash crops have been cotton, alfalfa, small
grains, vegetables, grapes, citrus and other fruits, and
pecans. Sugar beets have been grown only since 1967.
Crops mainly used on the farm are grasses and legumes
grown for hay and pasture.

Geology, Physiography, and Drainage*

The major part of the survey area consists of a broad
valley that is filled with alluvial material as much as
several hundred feet thick. In the rest of the survey area,
there are a few scattered mountains composed of granite
and schist of Precambrian age, conglomerate of Cre-
taceons-Tertiary age, and andesite of Tertiary age.

The mountains are generally rugged and steep, though
they attain only a moderate height. Maximum difference
in elevation between the floor of the valley and the tops
of the mountains is about 2,420 feet. The valley floor is
occupied by nearly level or gently sloping soils; in most
places slopes are less than 1 percent. In most arcas the
transitional area between the mountains and the valley
is not more than a few miles wide. Soils in this transi-
tional area are moderately sloping to steep.

By W. F. MiLp~NER, geologist, Soil Conservation Service.



TaBLE 8.—Analytical data for selected soil profiles
[Analyses made by Soils Laboratory, University of Arizona, Tucson, Ariz., and USDA Soils Laboratory, Riverside,

Calif. Dashes in columns indicate no analysis

available]
Very Coarse | Me- | Fine | Very | Total Clay Reaction Cal- Elee- | Sum of
Depth coarse sand | dium | sand fine sand Silt (less Organ-| cium trical ex-
Soil Hori- from sand (1.0~ | sand | (0.25- | sand (2.0- | (0.05- | than ic carbon- | conduc- | change-
zon sur- (2.0- 0.5 (0.5-1 0.10 | (0.10- | 0.05 | 0.002 | 0.002 | Satu- | 1:10 car- ate tivity able
face 1.0 mm.) 0.25 | mm.) 0.05 mm.) | mm.) | mm.) | rated | solu- bon equiv- | (ECx bases
mm.) mim.) mm.) paste | tion alent 109)
Mmhoas.|

cm, af Meg. /100

In. Pet Pet. Pet Pt Pet Pet, Pet. Pet. pH pH Pet. Pet. 25° C. gm. 2oil
Antho sandy Ap 12 g R S R IS (AT T 76.0 | 15. 0 9.0 7.6 8.6 014 | _______|._______ 8.2
loam. Cl1 12-36 16. 0 22.0 13.0 16. 0 9.0 76.0 | 13.0 11.0 8.1 1 A ! —— 0. 54 7.2
C2 36-60 18.0 27.0 14. 0 15.0 80| 820120 6.0 81 9.3 |comoe oo .40 4.3
Avondale clay Ap g LU ISR S I (P, " T e e D WG LO06 |- | __
loam. C1 10-18 i 1.0 2.5 12. 2 15. 5 31. 4 37.2 3.4 | ______|_______ . ) SR WIS
C2 18-20 .2 1.0 5.8 20.0 16.0 | 43.0 | 32.0| 250 (oo ____|.______|.______| ______T|_TTTmTmpmmmmmmm
C3 20-30 2 1.1 3.3 17. 7 22.6 | 44.9| 357 19.4 | ____|.______ m | ] PP | ot LR P
C4 30-60 ik 1.4 4.4 21. 2 26. 6 53. 7 35. 5 L I [ S e e
Mohall sandy All 0-1 2.3 6. 6 8.1 25.1 16. 1 58. 2 28.0 13. 8 6.9 7.8 w98 |acasaea . 50 13. 4
loam. Al12 1-5 3.3 87 9.0 23.6 15.8 | 60.4 23.0 16. 6 6. 6 7.5 20 e .47 10. 9
B1t 5-9 2.5 7.2 87| 232 15. 9 57.5 | 2L.7| 208 6.9 s ) P e .25 11. 4
B2t 9-18 1.6 4.0 5.3 18. 4 16. 6 45. 9 24. 5 29.6 7.5 8.4 || _____ .20 6. 2
B31 18-26 1.4 3.2 4. 2 14. 6 16. 0 39. 4 31. 2 29. 4 7.9 89 |.._____ 3 .20 19. 6
B32ca 26-33 1.5 3.2 3.7 11. 6 12. 4 32. 4 31.3 | 36.3 8.0 2T ) it 8 .20 17. 4
B33ca 33-43 1. 4 2.4 2.9 10. 7 13.8 | 31.2 39.4 | 29.4 81 9.2 | __ 15 .30 5.9
B34ca 43-51 1.2 2.4 3.4 12. 3 146 | 33.9| 40.0 | 26.1 8.1 9.4 | _____ 16 .23 9.2
Cea 51-63 1.1 2.3 3.3 12. 1 14.6 | 33.4 | 43.4 | 23.2 8.3 L7 - 18 . 96 8.7
Vecont clay. Apl 0-10 1.0 L 1.7 A 7.6 19.7 | 32.5| 47.8 7.6 8.6 .91 1 2,14 33. 4
Ap2 10-16 1.3 2.1 1.7 7.3 7.1 19.5 | 32.7| 47.8 7.6 8.7 .52 1 . 40 21.9
B2lea 16-23 1.0 1.9 1.6 6.7 7.8 19.0 | 33.4 | 47.6 7.7 8.9 .16 2 . 50 33.7
B22ca 23-31 1.1 2.1 1.8 7.0 7. 4 19. 4 32.1 48. 5 7.7 9.0 .15 2 . 30 26.1
B3ca 31-46 L1 2.5 2.2 8.6 7.6 22,0 30. 8 47. 2 7.8 9. 2 . 10 3 . 50 32. 4
C 46-65 1.1 2.4 2.1 9.1 86| 23.3| 20.2| 47.5 8.2 9.5 . 04 5 .40 28.9

9¢
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The physiographic feature that forms the transitional
area between the mountains and the valley is a waste
apron composed of debris that has eroded from the high-
lands. Deposits of rubble, gravel, and sand are at the
upper end of the apron, where the soils are moderately
sloping to strongly sloping. Slightly farther down the
apron are mostly gently sloping Cavelt, Pinamt, and Tre-
mant, soils. Still farther down are nearly level or gently
sloping Antho and Valencia soils, and at the extreme
lower end are nearly level Mohall, Contine, and Vecont
soils.

Superimposed on the soils at the lower end of the
apron, and in areas cut into these soils, are areas of
recent soils that have formed in alluvium deposited by
streams on flood plains and on recent alluvial fans. Ad-
jacent to the streams are Agualt, Vint, Gilman, Avondale,
Pimer, and Glenbar soils. On terraces along some of
these streams are Laveen, Pinal, and Rillito soils.

The major stream is the Salt River, which traverses the
northern part of the survey area in an ecast-west direc-
tion. This river, now only a dry riverbed, was a perennial
stream before storage reservoirs were constructed on the
upper part of the watershed. All the other streams are
infermittent. Queen Creek Wash, the only other large
stream, cuts across the southern part of the survey area,
also in an east-west direction. Before this large stream
was confined to a channel by man, the streamflow spread
out over the floor of the valley.

Climate *

The survey area has a dry climate,
precipitation exceeds 1 inch only during August and
December. Rains in summer are frequently associated
with thunderstorms that form over the mountains to the
cast during the afternoon and spread out over the sur-
rounding valley early in the evening. Precipitation tends
to be moderate to heavy, but it rarely lasts more than 30
minutes. Many times, these storms produce little more
than gusty winds and light rain showers. In some years,
however, an unusually large amount of precipitation is
received or prolonged wet periods in summer are caused
as the result of a weak tropical disturbance moving north-
ward from the Pacific Ocean. These unusual storms some-
times produce an amount of rainfall during a 24-hour
period as great as that normally received during an entire
summer. Table 9 gives facts about temperature and pre-
cipitation in the survey area, taken from records kept at
the Granite Reef Dam and considered to be representa-
tive for the entire area. Table 10 gives probabilities of
the last freezing temperatures in spring and the first in
fall. _

Precipitation is much less dependable in winter than in
summer, and the amount of precipitation varies greatly
from year to year. Most preeipitation in winter is associ-
ated with middle-latitude storms that have moved inland
from the Pacific Ocean. The most severe weather oceurs
either when these storms move unusually far south or

Average monthly

*By Paurn C. KANGIESER, climatologist for Arizona, National
Weather Service, United States Department of Commerce.

when they intensify off the coast of Southern California.
Then, cloudy skies and intermittent showers sometimes
prevail for several days. Snow is rare in most of the
survey area. During December. January, and February,
traces of snow have been received at the Granite Reef
Dam and at the Mesa Experiment Farm, but the snow
usually melts soon after falling. Mountain peaks above
4,000 feet, however, often receive significant amounts.

Precipitation can be excessive at times. Iistimated re-
turn periods of excessive precipitation have been com-
puted for Phoenix, which is immediately west of the
survey area. Once in 100 vears, the following amounts of
preeipitation can be expected to fall in the stated period
of time: 2.66 inches in 1 hour: 2 97 inches in 3 hours;
3.35 inches in 6 hours: 3.69 inches in 12 hours: and 4.04
inches in 24 hours. This means, for example, that one can
expect about 4.04 inches of precipitation to fall during a
24-hour period in Phoenix about once every 100 years.

Summers are warm. From early in June until late in
September, the average daily temperature is higher than
80 degrees. Tt ranges “from about 70 degrees near sunrise
to 100 degrees in ('m']v afternoon. Readings of 110° T, or
higher oceur regularly between the last w cck in June and
the beginning of the rainy season in summer. During this
period. the air is extremely dry and solar heating is at a
maximum. The warmest days are generally followed by
cool evenings, during which the temperature often falls
to the low sixties.

From late in fall until early in spring, the climate of
the survey area is mild. Tn winter the temperature ranges
from the high thirties or low forties, near daybreak, to
the high sixties, in the afternoon. During warmer per iods,
the maximum fompm ature in the afternoon sometimes
exceeds 80 degrees. Freezing temperatures are not com-
mon. They generally occur on about 15 mornings in a
normal winter. Readings of below 20 degrees are unnsnal.

The length of the frost-free period can be computed
from table 10. This tahle gives the probabilities that a
stated temperature will oceur before or after a specified
date. In 1 vear in 10, for example, a temperature of 32°
or lower in spring will probably ocenr at the Granite
Reef Dam as late as March 24, and in 5 vears in 10, a
temperature of 32° or lower will probablv occur after
February 23. In f"l“. in 1 year in 10, a temperature of
32° or lower will probably occur at Granite Reef Dam
earlier than November 14. Tn 5 years in 10, a temperature
of 32° or lower will probably oceur earlier than Decem-
ber 11,

This is among the most wind-free areas in Arizona. Tn
spring, winds from the sonthwest and west are predomi-
nant and are associated with the passage of low-pressure
tronghs. During the part of the year when thunderstorms
are most prevalent, local winds are often gusty, and they
usually flow in an easterly direction. Periods in which
winds remain under 10 miles per hour occur throughout
the vear, and they are often several days in length.

About 86 percent of the possible amount of sunshine is
received in the survey area. The amount ranges from a
minimum monthly average of 77 percent, in December
and January, to a maximum monthly average of 94 per-
cent, in June.
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TABLE 9.—Temperature and precipitation, 1938-67
GranNiTE REEF DaM, EvEvaTION 1,325 FEET

Temperature Precipitation
2 years in 10 will have at 1 year in 10 will
least 4 days with— have—
Month
Average | Average Average
daily daily Maximum Minimum total
maximum | minimum | temperature temperature Less More
equal to equal to than— than—
or higher or lower
than— than—
°F. op, of, °F, In. In, In,
TRy e R S R R S e e 66 38 77 25 1.0 0.1 2.2
b 0] 41T ) e e e 70 39 83 28 .8 O] 1.6
March_ _____________ o ____ 76 43 86 34 .9 0 2.3
April .. 85 50 96 40 .4 0 1.7
May o 94 56 104 41 g | 0 .6
BN o oo e e o o G 102 63 110 53 | 0 .6
JULY o an s e mm e s e b A S SRR 105 74 112 64 .8 ") 2.3
August. v s s s e e S 103 73 109 66 1.5 .2 3.6
BEptembelcs e cosraurs o e s s 95 67 108 58 .8 0 2.5
Qetober-cocopesuspesunameni o " 88 58 101 44 -5 0 1.4
November_ _____________________________ 80 46 90 36 ) 0 1.8
December.______________________________ 66 42 77 29 1.3 " 4.6
Year o _ 86 54 2114 3123 8.9 4.6 15. 2
Mesa ExperiMENT FarM, Evevation 1,230 Feer
T 4 R Ty 65 35 77 26 .8 1) 1.7
E ol ) T e e g 69 37 81 28 .6 (1) 1.6
Mareh: o e 74 43 85 35 il 0 1.7
April___ . 83 50 96 41 <3 0 1.4
May e 92 55 103 48 il 0 .8
WL v i i s i e ST 101 64 110 54 o | 0 .5
I s s R AR HEE 104 74 110 67 .8 O] 2.1
0 L O R 102 73 108 66 1.2 .2 3.0
September: oo concosmsstnrss el Tor i dosEEa 99 66 107 56 L7 o) 2.1
Betober s s s s e TS 88 54 101 44 .5 ()] 1.7
November: - - v oo 75 41 83 35 =5 0 1.3
December_______________________________ 67 37 75 28 1.0 0 4.0
Year_ ___ ___ _ o 85 52 112 3123 7.3 4.1 11. 0
! Trace. ? Average annual maximum. ¥ Average annual minimum.

The average lake evaporation in the survey area is
about 70 inches per year. The maximum amount of
evaporation occurs in summer, and the minimum oceurs
in winter.

Sources of Irrigation Water

Water for irrigating crops grown in the survey area is
derived from several sources. Part comes from privately
owned deep wells, part is supplied by the Roosevelt
Water Conservation District, and part is supplied by the
Salt River Valley Water Users’ Association. About 75,000
acres on the east side of the survey area, including parts
of both Maricopa County and Pinal County, is irrigated
with water from privately owned deep wells. Just west of
this tract, in the Roosevelt Water Conservation District,
about 37,000 acres is irrigated with water supplied by
the Roosevelt Water Conservation District. About two-

thirds of the water supplied by the District comes from
deep wells, and one-third comes from water storage sys-
tems on the Salt and the Verde Rivers.

Except for water that is taken from a few privately
owned wells, the Salt River Valley Water Users’ Associa-
tion provides water for the rest of the survey area, The
Association owns deep wells that supply approximately
one-third of this irrigation water. The rest comes from
storage reservoirs controlled and managed by the Salt
River Valley Water Users’ Association. These reservoirs
are on the Salt and the Verde Rivers.

Utilities in the Survey Area

Natural gas is available to most parts of the survey
area. In the few isolated areas where it is not available,
butane gas is used.
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TasLE 10.—Probabilities of last freezing temperature in spring and first in fall
GraniTE REErF Dawm, 1948-67
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Probability

Dates for stated probability and temperature

20° F. or lower

24° F. or lower

28° F. or lower

32° F. or lower

Spring:
1 year in 10 later than____ oo
2 years in 10 later than_ .- e
5 yearsin 10laterthan__ - o
Fall:
1 year in 10 earlier than____ -
2 years in 10 earlier than_____
5 years in 10 earlier than_ oo

) ) March 8 March 24

") (") O] March 14

(1 O] () February 23
) (O] December 8 November 14
") (") Q) November 23
Q] () O} December 11

Mesa ExperiMenT Fanrm, 1936-65

Spring:
¥ 1 yearin 10 later than____ . oo January 19 February 10 March 13 April 7

2 yearsin 10 later than_______________-_.. e o ) January 30 February 28 March 27
5 years in 10 later than__ oo M ") February 8 March 3

Fall:
1 year in 10 earlier than oo January 10 December 12 November 8 November 2
2 years in 10 earlier than.._______ ... 1 December 21 November 19 November 9
5 years in 10 earlier than__ oo ") 1 December 14 November 24

1 Threshold did not oceur frequently enough during period of record to compute this probability level.

Electricity is available in most places. Hydroelectric
plants located at dams on the Salt River and three
steam-powered generator plants in the valley produce a
large amount of eclectricity. The city of Mesa obtains its
electricity from hydroelectric plants on the Colorado
River.

The cities of Phoenix, Scottsdale, and Tempe obtain
their supplies of domestic water mainly from storage
reservoirs on the Salt and the Verde Rivers, but partly
from wells. Chandler, Mesa, Gilbert, and all other com-
munities in the survey area obtain water for domestic use
from wells.

Industries

Many different kinds of industries are located in the
survey area. They include about 10 dairies; 6 cattle-
feeding lots, with a capacity of 500 to more than 60,000
cattle each; about 20 cottongins, scattered throughout
the survey area; a sugar beet processing plant, which has
a capacity for processing about 4,500 tons of beets per
day and is located southeast of Chandler; and 7 food-
processing and food-packaging plants that each employs
more than 40 persons and processes citrus, vegetables,
other canned foods, and dairy products.

TFeed for farm animals is produced and is mixed at
about six factories in the survey area. Fertilizer is pro-
duced and is mixed by about four fertilizer companies
and is then sold to local farmers. Five meatpacking
plants are also located in this area. Products other than
those produced or used on the farm are manufactured by
about 20 companies, each of which employs about 40 per-

sons. One electronic corporation has three separate plants
and employs a total of 20,000 or more people.
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Glossary

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine material
dropped by a stream where its gradient lessens abruptly.
Alluvium. Soil material, such as sand, silt, or elay, that has been

deposited on land by streams.

Association, soil. A group of soils geographically associated in a
characteristic repeating pattern.

Available water capacity (also termed available moisture capac-
ity ). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water
per inch of soil, In this survey, the available capacity in a root-
ing depth of 60 inches is defined as—

High____ 7.5 to 13 inches  Moderately low__ 3.7 to 5 inches
Moderate- 5 to 7.5 inches LW e o Less than
3.7 inches

Bottom lands. The flood plain of a stream, part of which may be
flooded at infrequent intervals.

Calcareous soil. A soil containing enough caleium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochlorie acid.

Chlorosis. A yellowing between veins on upper foliage that results
from chlorophyll deficiency. Many factors, including heredity,
cause chlorosis.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of elay on the surface of a soil aggregate,
Synonyms:  clay coat, elay skin.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some concre-
tions is unlike that of the surrounding soil. Caleium carbonate
and iron oxide are examples of material commonly found in
concretions.

Consistence, soil. The feel of the soil and the ease with which a
Inmp can be erushed by the fingers, Terms commonly used to
deseribe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, erushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lamp.

Firm.—When moist, erushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable,

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger,

Sticky.—When wet, adheres to other material, and tends to
streteh somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger,

Soft.—When dry, breaks into powder or individual grains under
very slight pressure,

Cemented.—IHard and brittle; little affected by moistening.

Depth of soil. Thickness of soil over a specified layer, generally
one that does not permit the growth of roots. Classes used in
this survey are—

Deep___40 inches or more. Shallow_______ 4 to 20 inches.
Moderately

deep____20 to 40 inches.

Effervescense, soil. The rate or amount of fizzing or bubbling
that takes place as carbon dioxide escapes due to a chemical
reaction when 10 percent hydrochloric acid is added to the soil
to determine the relative amount of lime in the soil. The terms
used are as follows :

Noneffervescent.—No fizzing or bubbles are observed due to the
lnck of lime in soil.

Slightly effervescent.—Fizzing and bubbles are readily observed
due to the amount of lime present,

Strongly effervescent.—Fizzing and bubbles are numerous enough
to form a low foam because of high lime content in the soil.

Violently effervescent.—Fizzing and bubbling are so vigorous that
a thick foam immediately forms due to the very high lime
content of the soil.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide in
adequate amounts and in proper balanee, for the growth of
specified plants, when other growth factors such as light, mois-
ture, temperature, and the physical condition of the soil are
favorable.

Field moisture capacity. The moisture content of a soil, expressed
as a percentage of the oven-dry weight, after the gravitational,
or free, water has been allowed to drain away ; the field mois-
ture content 2 or 3 days after a soaking rain ; also called normal
field capacity, normal moisture capacity, or capillary capacity.

Flood plain. Nearly level land, consisting of stream sediments,
that borders a stream and is subject to flooding unless pro-
tected artificially.

Genesis, soil. The manner in which a soil originates, Refers espe-
cially to the processes initiated by climate and organisms that
are responsible for the development of the solum, or true soil,
from the unconsolidated parent material, as conditioned by
relief and age of landform.

Gravel. Rounded pebbles or angular fragments of rock 2 millimeters
to 3 inches in diameter, The content of gravel is not used in
determining the textural class of the soil, but if the soil is as
much as 15 percent gravel, the word “gravelly” is added as a
prefix to the textural soil name, In the Unified Engineering
Classification, a coarse-grained soil, more than 50 percent of
which is retained on a No. 4 (4.7 millimeters) screen.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristies produced by soil-forming pro-
cesses, These are the major horizons :

0 horizon.—The layer of organic matter on the surface of a min-
eral soil. This layer consists of decaying plant residues.

A horizoen.—The mineral horizon at the surface or just below an
0O horizon, This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus, The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The 13 horizon also has distinetive
characteristics caused (1) by acenmulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks a B horizon, the A horizon alone
is the solum.

' horizon.—The weathered rock material immediately beneath
the solum, In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

Leaching, soil. The removal of soluble materials from soils or
other materials by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastie to a liquid state, In engineering, a high liquid limit in-
dicates that the soil has a high content of ¢lay and a low eapa-
city for supporting loads.

Maximum density, soil. In engineering the greatest amount of
s0il that ean be compacted into any unit of volume ; expressed
as pounds of dry soil material per cubice foot.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
ates poor aeration and lack of drainage. Deseriptive terms are
as follows: Abundance—few, convnon, and many,; size—fine,
medium, and coarse; and contrast—faint, distinct, and prom-
inent. The size measurements are these: fine, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimension ; medinm, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and eoarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For ex-
ample, a notation of 10YR 6/4 is a color with a hue of 10YR,
a value of 6, and a chroma of 4.
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Noncalcareous. As used in this report, a soil that does not contain
enongh free lime to effervesce (fizz) with dilute hydrochlorie
acid.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a erumb, a
prism, or a block, in contrast to a clod,

Permeability, soil. The quality of a soil horizon that enables
water or air to move through it. Classes of permeability used
in this survey refer to the following percolation rates:

Class Rates, inches per hour
Very SlowWee oo s cana o mns ey Less than 0.06
SloW: womesser e 0.06 to 0.20
Moderately slow__ 0.20 to 0.63
Moderate _________________________________ 0.63 to 2.00
Moderately rapid_____________________ 2.00 to 6.30
BRI oo s i s sy 6.30 to 20.00

Yery, raphd: Over 20.00

Plasticity index. The numerieal difference between the liquid limit
and the plastie limit; the range of moisture content within
which the soil remains plastie.

Plastic limit. The moisture content at which a soil changes from
a semisolid to a plastic state,

Productivity, soil. The present eapability of a soil for producing
a specified plant or sequence of plants under a specified system
of management,

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values, A soil that tests to pH 7.0 is precisely
neutral in reaction beeause it is neither acid nor alkaline, An
acid, or “sour,” soil is one that gives an acid reaction ; an alka-
line soil is one that is alkaline in reaction. In words, the de-
grees of acidity or alkalinity are expressed thus:

nH pH
Extremely acid___ Below 4.5  Neutral ____________ 6.6 to 7.3
Very strongly acid. 4.5to 5.0 Mildly alkaline______ T4to7.8
Strongly acid_____ 51to5.5  Moderately alkaline_ 7.9to 84
Medinm acid____ D.6to 6.0 Strongly alkaline____ 85 to 9.0
Slightly  aeid__ 6.1to G5 Very strongly alka-
line - ________ 9.1 and
higher

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters, Most sand grains con-
sist of quartz, but they may be of any mineral composition, The
textural class name of any soil that contains 85 percent or
more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower

limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

Seil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely con-
fined to the solum.

Structure, soil. The arrangement of primary seil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles, The principal
forms of soil strueture are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than lhorizontal), columnar
(prisms with rounded tops), blecky (angular or subangular),
and granular. Structurcless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles ad-
hering together without any regular cleavage, as in many clay-
pans and hardpans).

Subgrade (engineering). The soil material prepared and com-
pacted to support a pavement.

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy
sand, and sandy loam classes may be further divided by speci-
fying “coarse,” “fine,” or “very fine."”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure, Good tilth refers to the friable
state and is associated with high noneapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Wilting point (or permanent wilting point). The moisture content
of soil, on an ovendry basis, at which plants (specifically sun-
flower) wilt so much that they do not recover when placed
in a dark, humid atmosphere,
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit read both the description of the mapping unit and that of the soil
series to which the mapping unit belongs. Management of nonirrigated soils is defined on page 37. Other
information is given in tables as follows:

Acreage and extent, table 1, page 6. Soil limitations for recreational facilities,
Estimated yields, table 2, page 33. table 3, page 38.
Engineering uses of the soil, tables 4, 5,
and 6, pages 42 through 51.

Capability unit

Deseribed Irrigated Nonirrigated

Map on

symbol Mapping unit page Symbol Page Symbol
Af Agualt fine sandy loaM-=-===m===-- o - oo e 6 IIs-7 =, VIIs
Az Apalt 1oaM= e e e m e e e e e e G ITs=T 31 Vils
Am Alluvial land--—mmmmm s s e e N B -- VIIs
Anh Antho sandy loam, O to 1 percent slopes---—-=--eecccmmaaaoo T IIs-h 31 VIIs
AnE  Antho sandy loam, 1 to 3 percent SlopeS---mmm=me-sccmaaaa— 7 TTe-k 31 VITs
MoB  Antho gravelly sandy loam, 1 to 3 percent slopes=-----—-—-—- 8 ITe-k 31 VIiis
Av Avondale clay loame--———mmmm oo m e e e a9 I-1 30 VIIe
Ca Carrizo gravelly loamy sSande--e--ooocmmcmmee e g9 IVs=T7 2 VIiIs
Cb Carrizo fine sandy loame---mmmmm oo oo e 10 IVs-7 32 VIIs
Ce Casnion Clay———mcm s e s e e e 10 IITs-3 32 11s
CeC Cavelt gravelly loam, 1 to 5 percent slopes------—-ea-ae-- 11 | eem——— -= VIIs
Co Contine clay 1oam==—mmmom s e 12 ITs-8 32 VIIs
Es Fetrella 1oam-me oo oo oo o o e 12 I-1 30 VIile
i (iilman fine sandy loam--——--—-mcmem e 13 I-2 30 VIIe
m Hman Lo == == s s m e m s e e e 13 I-1 30 VIIe
in Glenbar clay loam-—————emem o e e e 15 I-1 30 VITe
fir iravelly alluvial lande--=-eeeomm oo oo B -- VIIs
LaA  Taveen loam, O to 1 percent slopeS---—--=—-emmcomocamomoo. 16 I-1 30 Vile
LaB TLaveen loam, 1 to 3 percent slopes--—--—-—-——cceccccmcccccaan= 16 Ile-1 30 Vile
LeA Laveen clay loam, O to 1 percent slopes-----—-cec-mcacaoaao_ 16 I-1 30 VIIe
Mo Vohall sandy losm-——-me s s m o e e o 1T I-2 30 VIIe
My Mohall Loam=—m = m = mm e e m e e e e 18 -1 30 Vile
Pm Pimer clay loam——————=—= = s e e e e 20 I-1 30 VIIe
PnA  Pinal gravelly loam, O to 1 percent slopes=====eeee————o 200 | meeem -= VIIs
PnC Pinal gravelly loam, 1 to 3 percent slopes====——c—o—ooooooo 200 ] meeem -- Vils
Po Pinal loam, moderately deep variant---e-eecococmomccmcaen- 21 IIs-5 31 VIIs
PvA Pinamt very gravelly loam, O to 1 percent slopes------=--= 22 IVs-6 2 VIIs
PvC Pinamt very gravelly loam, 3 to 5 percent slopes------==-- e -- ViIie
R1A Rillito gravelly loam, O to 1 percent slopes----===c-ccaoo 23 I1s-6 31 VIiIs
R1B Rillito gravelly loam, 1 to 3 percent slopes--===eee—ee——o 23 ITe-6 31 ViIs
Ho Hock landeeee e oo oo oo e e e e 23| mm——— - VIIs
Ru Rough broken land--——-—=m e oo oo e 23| mm——— - ViTe
IrE  Tremant gravelly loam, 1 to 3 percent slopes=--===—o—-———_ 24 ITe-6 31 VIIs
Tx Trix clay loamemm oo o oo e e 26 I-1 30 Vile
Va Valencia sandy Lo@me—=e-—e oo oo oo mm e 26 I=2 30 VIIc
Ve Veeont elay s s m s e e e e el 27 IIIs=3 32 VIIis
Vi Vint loamy fine sande=eeee oo oo 28 IITs-T 32 VIis




	Index to Map Sheets
	General Soils Map
	Soils and Map Legend
	How to Use This Soil Survey
	Eastern Maricopa and Northern Pinal Counties Area, Arizona
	How This Survey Was Made
	General Soil Map
	1.  Rock Land Association
	2.  Antho-Valencia Association
	3.  Laveen Association
	4.  Mohall-Contine Association
	5.  Gilman-Estrella-Avondale Association
	Alluvial Land Association

	Description of the Soils
	Agault Series
	Alluvial Land
	Antho Series
	Avondale Series
	Carrizo Series
	Cashion Series
	Cavelt Series
	Contine Series
	Estrella Series
	Gilman Series
	Glenbar Series
	Gravelly Alluvial Land
	Laveen Series
	Mohall Series
	Pimer Series
	Pinal Series
	Pinal Series, Moderately Deep Variant
	Pinamt Series
	Rillito Series
	Rock Land
	Rough Broken Land
	Tremant Series
	Trix Series
	Valencia Series
	Vecot Series
	Vint Series

	Use and Management of the Soils
	Management for Crops and Pasture
	Management of irrigates soils
	Capability grouping
	Capability Unit I-1 Irrigated
	Capability Unit I-2 Irrigated
	Capability Unit IIe-1 Irrigated
	Capability Unit IIe-4 Irrigated
	Capability Unit IIe-6 Irrigated
	Capability Unit IIs-4  Irrigated
	Capability Unit IIs-5 Irrigated
	Capability Unit IIs-6 Irrigated
	Capability Unit IIs-7 Irrigated
	Capability Unit IIs-8 Irrigated
	Capability Unit IIIs-3 Irrigated
	Capability Unit IIIs-7 Irrigated
	Capability Unit IVs-6 Irrigated
	Capability Unit IVs-7 Irrigated

	Predicted yields and management by crop
	Management by crop
	Sorghum
	Cotton (3)
	Alfalfa (11)
	Barley (4)
	Sorghum
	Management of Irrigated Oranges, Grapefruit, Lemons, and TAngerines
	Sugar Beets


	Management of nonirrigated soils

	Use of the Soils for Recreational Development
	Use of the Soils for Wildlife
	Engineering Uses of the Soils
	Engineering soil classificatioin systems
	Soil test data
	Engineering interpretations of the soils


	Formationi and Classification of the Soils
	Factors of Soil Formation
	Parent material
	Climate
	Plant and animal life
	Relief
	Time

	Process of Horizon Formation
	Classification of the Soils
	Labratory Analysis

	General Nature of the Area
	Geology, Physiography, and Drainage
	Climate
	Sources of Irrigation Water
	Utilities in the Survey Area
	Industries

	Literature Cited
	Glossary

	Guide to Mapping Units
	Tables
	Table 1 Approximate acreage and proportionate extent of the soils
	Table 2 Predicted average yields per acre of principle crops under high-level management
	Table 3 Degree and kind of limitation of soils for recreational development
	Table 4 Engineering test data
	Table 5 Estimates of soil properties significant to engineering
	Table 6 Interpretations of engineering properties of soils
	Table 7 Soil Series classification by higher category
	Table 8 Analytical data for selected soil profiles
	Table 9 Temperature and precipitation, 1938 - 67
	Table 10 Probabilities of last freezing temperature in spring and first in fall




